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B .p liUCAmNi ii ;; D'j.hi) 

iSiliiliHiL 

.Qii:.sa' iTOi-.-r AiL-mMAk:><aL;iqr 

(Ol'MISAl. 'raOATlOJ MATBIAi. CTDBT ) 

The Geutrel Baird of 'econilarjr ''duantluiij) Bellii, 
diffcroni et i'ane oonoistio{< of five eubjeote eaoh 
for ths iiiiihor rao.iitdnry (fimX) iwaluntloo* uub of vnrluuB 
airoonot (ha 2ad atvrnm or (yoag B io pturnl roinnera Qroup» 
Here the etudento oltO')rin(; eoiomo etroam have to offer Che- 
olntry «q an hlcotivo aubjjcot aioiu{»ith four other eubjjoote. 
Ohesedatry it; ntudiod on ouapnlaory baaee by etudentn offering 
TuohnioBl r trreiB (lij[HltiL>uri)OBo rxniainntion} and ae an tptioxal 
subjeot in Croup 11 or B both in the Higher rooondBry w HUlU- 
purpuae exBiolQfltioQOt m other Bonrde of 'xaultwtione, elae- 
^horo in India^ ohemiatry foros a part of Aip’iauiturnl strean 
too* jAfTilUf in Hoihi ur Kv-v Belhi^ the BohcM)i nay he a Higher 
reoondrry or a MuitiFurpo one, but bnitg under the Juriadiotlon 
of the said Board ne rugerda the oonduotlng of tlie B^^ainlnation 
and offering CQii me rtrcaui the ouurae of study in Chtniatry 
and ayilahii le praotioally the sane* 


The OhemiBtry ayllabil of the Qtntrai Board of reo- \ 
ondery T’daoati(% Ben B ihl exirleageai 
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I* Two pip ‘SfF itt Ohciaiotry Tfcuyy a»G uut oC thtjsi' paper 
*’k:aXln<; .iHh ][iior;^io (IlonrjjSQtnla) ntd ileaeilary 
sTt^cmlo Okonlntry nad thoa pepor ll oomprleXng 
(leaerfli nad pliyoioel Ohfiolotrjr nnd then mor^fanio 
(HoialrJ* of Quuree, & duo otyoa^ ine bo a laid 
cm XaDdmratBls and narkr £ur caoh portion tare 
bean divided aoocrditi^yt 
Trnotienl Txnain&tion la Chemistry dealing* mith 
Bod oovorlng various toplos from aiaple obatiial 
opevatliia to ealt aaalyaie* Alao in theory papeit t 
eandldat' c are rr^ulrcd tu (^ve an ovldeEiae ia 
their attompt that they have Bone varloue ex* 
perlnente Indepoiadeutly and (hereby to explri.A 
certain ttv.ovatioal pussBlee on the baale of their 
kooalod^e of Chemistry praatioalen 

Tho wliDJ .0 ylbno as laid down earlier tae been A- 
vldofl into fow iPfuUpai* 

(i) oeoeral nd r^eloal ) 

' PiFU " I 

(U) Inoroanlo (Tjon^tala) ) 

{lli) inorganio (aotala ) 

iv) ortanio Chamletry (rlot)) ?AP!R * II 

and all thoeo 4 uron^JB taken tog&ther have hocn aididlvided 
into 93 hroad*ba8cd topieen Tash topis or broadly epeaking, 
each TMit le oonplcte in itself« It sovcira all the oouemed 
eub*topiOB duly inoln4 d in ii end as snob the ayUabue gives 
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a vlvi4 t'.L-inovjitivQ nZ Its vr'Tiouo aSi^tcts* Tvexjr 

tupio unit tc!i6ei to be toomiletej full, nnturnXi oohr.oite 
end oonprehoaclvc iu j.t»olf« 7he syllnliuei set in la bhoIi 
that oveiry topic tontl'; to eoqoire nhove olwaotevlatlo!;. 

rinilairly, m Ohonil&try praotlonlB, tho nyllahae 
is tUvidod into four Aifforent unltsi- 
Tho ooiurrrs uf study ovtr nvin simple ohealosl opsrntiunB and 
then tak-^j the Icnta r to salt enaiyi;io. plvet sot of expcrimonte 
eve on elnple obonloai opeyniionB* [%oo&d sot of uxevoiBcs 
dual with a tea pxunin nt prcparatlOBO* llilYd ert inoludsa 
oxorolsrs both of tpravent'^terlo and Toluosterlo aature* yonrth 
cot of cjq^locnta prcsorihca ealt emiyaia, n herein t^.e glwn 
Goluhlc salt (ooluhle In lyVllOl} la to be anaXyaed for one 
single vadioal oaoh frcia the too eootlonet Aoid and Basle 
rcotioiio* 

}KTe egnin, rah act if roraoroisna proeorlbed givoe 
the bogioncr a euffloir nt ground b grow in and learn ohomistry* 

It 

raoh involvt^a vn^da aide operations and thoeo eprratlcne 
ars lntoi^oonncetod and Interwoten* All three exeroisBa era 
hosed upon, one or {he other nhenleal operatienc and time the 
student Xoarao a lot t-nt of it«. 

fhflr effort ha heen »da hyy the ivaners of tha 
syllabus to glvd It a oontlaaoua and Interlinked ehepn^ ft 
toplas bare bean preptrly graded* koeplnii in vle«i atadm te 
aontal age* hla prevlona knevled^ and load of ether euh jevta 

and the need of standard regulrad for entry into a valvnMi ty 
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or nn int'titution tf » TijfeQniuaal. Irflrnij'jy oay ^ Krflloal 

> 

OjUcu.', ae h oull'.'fje ut Bid ■Pcohiioi.uey^ Thl0 all 

Id iwopcrl; cxpldino^ by the cctahlnatlon uf theory end iraotioel!} 
togetkyp* 


Kb aaoELl thr. Cautral Board d regonaery duontlcnn Na w 
Dclhif proii3orii)>;e info hoka for all students}’*> 

The first hook; la a nhioh oovere ell ite 

toplo in a Ofirtain eet toannr.r* The vhole text deBovibee those 
toplae In the fora of olaptcrs u4 vnrioac. ohapiera taken to* 
(;rther oonatituto a unit and mionn nnite oovfir the yhole 
oyllablt* The Toxt BO-ik: la nrant for etndeute end Taaohara 
alike-'* tt In a eimie biSk for ftr IFoaoheri it la a guide b ^ok 
for him* atudente, the TF;xt bo»k ia liuilajipenenble* 

Tho aeaond boh/»proeorlbed in on imotioal rxaeroleen^ 
iu oheniotry* it dusori. <8 all the exporiaentn in luoid and 
atep wioe flotoilr* 

There ie n^i boklieith the name t^otinre' Qol a pree* 

Qir 

oriii&d by the Oentral of rraood ary > duoatlon,, Now Behi* 

lam&h 

• I ( 1*1 

aheaioal rdootion ilaterial rtndy ueoup waa set i 
Hp m&w a grant tt<M the upational rolense youndatlona^ U«^«A» 
and it prepared a aet d books on ghemietry * in ixperimental 
fnkoae, ooUaotlvely oalXet 'OHBM STUUf BOO^r:.* The Ohem* 
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tiwly fw.uy Mtsc fi' t ujj untlov tho olmirniiannhlp uf >rof» Cr,T, 

I'cttboei!, iJyblc-'.aurBtf., ’Uaivf'ii'Bity u£ oaHfxnilR, Barltloy, 
Gni.lif.«nla nnd jnii* larvoy ludd 

GlsraiBontf GnUSuKiifti 'Jnn thn Sirroti^r of tho ^uux»«i Thero 
\ioro BQ rmg' bb treaty ooatyihutorr; tovAvdo tho aatnrlBl of 
thio itviijcot* tlioeo Gxpertc inaladod t^voroity Profoenoro, 

Toaohor duontors, Vf.'‘nch OhpnlotB nafl roieriOt'Tcaohore, ibe 

A 

liuvelty of tbo vnhoic Id re lay ia that the uoivoyolty )'vofessor& 
oaiao to toaah eehoul ohojaletry* .notic-iauvatc so fer the 
ooQopoly of Onlvearflltir'Sn were am avallsblc In eohoolo esfl 
Oalverelty iioociiaroh roiuntlete rcalifii.d the iaporteiiwe of 
gohioal ooiGiiQo* T«'a(;h''rs«%ducmtore aaS eoSctiaarn ItM Od-lege 
of tduopti/U osM doim to eohool 


Tho : olonoe T eehnrt too, felt hie l^portanoe end 
hb «in« made the pivot of the tdiole of tho nm pxo^eBmo* He 

oootipiod a pruii)lx!na.t yelition al«ii($dth TJblvnreity Tycfestni^ 

/ 

HoorpTOh rolo tlctn and Teeolwir-TfduontoirB aa rogerda varlcw 

Conialttooa on rnloi on aurrlottla. nemraiti'a cm Toaoter^a Qalde 
» " 

that tm HesowoerB^^oii or inh* Hknirnl and su on* 


Bafcits, m 

Ohnn* riody oanittoe propared tiuree ij^ortant booke 
on tho grofSfBjnao* Th-’cn beoke arej 

(i) » An .'iqjerimEtttal roleinoot Tent Hook 

or HeeDuroe 

(ii) » An snperlaentel i^oisnet \ab« pnnal 

(lU) OlffimeTRX « te ^^erineatal Bslpiioe Teaetoria 

Tboea bobke are doMirib<tl hwt* 
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It is a nosuroe Buult fur uec by students* T^soltrs 
also uso it vjlth snss ad jjrufit* But it is nelaly £cv stid ents 
UH'^* 0h.aaifJti7*«B FxpsrlaKBtai <'oii.'u{Wt tho Tc^xt book i^reeente 
Chonlsiry ns it is it docs so with emphasis upon ti* 

nost enjoyable pert uf ohenictryi an cxperinuntaticou 


irho book is diTlAeA into obapters* There are SB 
chapters and four erplanatoiy appendiooe and it tas got 460 
pages in ail (foolscap papers)* it covers ona year oourse in 
a seleotod juasrioan rchol* it doss not olasslfy topioe intp 
orgenlo uT inorgenio stations* it presentti chemistry as oina 
ttnl£l(td« as a whole* Even physical or Qsnsral chemistry is 
not separatoly narkad* rabjeot groas after mbjeati chapirs 
cone after one another* It starts with ohcuistryi as an 
terpurin^ntal soicnoe'* It desorlbe 'iitada Theory« as 
iroisntific model* « the too topics which given an insight 
into tho uubject* The vorions oheptors taken bsra are arranged 
baptiaiiardly and the vevloue topioe Oisouasod overlap each other* 
thore haing no clear uistinotion qr denaresticn as to ihy aid 
hovi thosn topics have been graded or placed in the given order* 


Qhcnistr/ m rxperimcctal aaime^ its mboratcry 
liinBal is a bock on practical excorolsos in OlvaletQ'* Tto 

whole book is divided into tire parte* ;nch part ie tub- 
dividod into different sets of expsriKnte* Tbsre are 495^ 

erperlnonts in all to be covered during one year ootr se if 




OUuB, tufJy roi^pnarau)). 

Tha)?Q lEi a Uot uf eddliicnal expctimontic attRohnd 
in the npponilx* 

To eit»rt ulth, T/tb« {jnnual Intrudoone the bef^mier tot* 
I« ^jaburntory inatriutionEi* 

2t, ’.eboratny noport 
, 3* leburat^iry .Apparatus* 

Tabovniory Jiuiual boo Q>t fuiluitlng pnvtnj- 
(Ij ^art 1} oboervatioai lnt<’;rprotRtionC| rreoiaion of 
Soasurrmrnt (1>6 axpwlDcntaJ* 

(S) Tart lie AS intrjiiuotion to Chonlatryj, oonoaptf 
AVOtiadrtf'^iiypotbaaio and oaj&oa aoJlutlona 
(d experianatoi (l$*Xl)* 

(3) TArtnii Inmeii^tlona of Oheolool Hoaottona liluotm* 

iing JiAportBiit prinolploB (IE osparlmouta, I3«E3) 

(4) part 17s TbecraUojUocaioepta* Atomlo rtraoturof Oheuloal 

] 3 undB| r triioluro and proportion (4 exparinenta* 
,(84^7)* 

(5) nart 7} APPiioatlon of ohoaleal iTrloaiples to lieeodptlvo 

OlMunlctrjr (14 axptrittcnte (S£M1) 

Optional ascparlAcntat b (4e|, 8a» 3b| 14e|^ and 29a} 
and the appendix alth othrv details, 
m thcae expartaente .sorltinE dstailo ara prorlded* BaolcgrottnA 
and iatrodmatory dieonsaictt le gim in the beginning of eaah 

chapter i*e* before the cxparlAost ie deeerlbedt AQaeatlusa 
and Tvobletse* have bean aaked at tha end of mh esqpwlirit * 




(ili) samr-iliL. 


The i;()ii?d inportant l»o.)k cm olx)ia» Xro^^Raai^ U 
Q fT(a(}h,ar*E; Qaiile>« i|r; tho saae It k tof the 

'i’OROher, ylvo ftPcfi or tcoobsc ObeHiatry frk oheni. Gtiwly Witwlal* 
It ia {<011^0 £or tho l*' ‘;oher to ctieislstryi an oxperlncQtakoicnoe^ 
a liea^uroa !f)ook for otu'ifutp* !;he Tcaohsr’e (lolde ctroe aom 
hlnta ai'.d Inteo^uotcry rmarfcs on obea* rtudy It 

tollr filo^ut oriynisatioa of Tcaoher'e {joka and it deeorik a 
and eerms as introdnot ty guide to iahoratory work* After 
thatji it (1 Eflfuosofl all the chapters in the original Teit 
Book reforvod to no Mo«l above* !rbe book io a ounpkte gnlda 
for the Teacher* It deocribes eaoh chapter lalth (1) Background 
Biflcuseion (U) Intent ancl purpunce (ill) i)utlluo of tka 
Chapter (iv) dcti oonaepte, if any (vi) Bevokiitr^ate etc* of 
tho sid»}cQt aattcr dioousa^d in the text book* 

After above liiecaeeionB, it deeoribes Ifae i&ter*ve 
lBti.d ^bat chapter) cixperiaonte fTcta the tab* Anutl* note 
again it gives (i) T’urpoe of the ^kperittent (li) IVe-uib* 
Qisougaiun (iU) Actual dctaile (iv) i/ab* Hints (v) Freonatlona 
cto* (vi) poet*TAb« plecaeBlon* mving ooverod the related 

exporinmtsi it givoa or augaeste rap ^leaantary Haterial fc*' 

• 

extra rcadi}3g in the fora of (1) Additicoal Books with the 
nance of authors and publiabevs (ii) Cheo* study fllas* 

uaat part of thla le tAnenersi to quaeiicinfl and 
problems in tbs Text or i;ab« idBaual and then It i^vea truggaetad 
Quint and so on* Then it takes tqi next chapter* Ihas in 
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hth'Sf tho ‘?c-noho]ra Ctuide id it oonyplnte lisy to both the Tost 
Ilotovial n&d the Dsb^ Uatxml* w^e than tiiat* It ai^^'oeta 
jiQ\v truie* or 'tot <£ Cuia'i it ejlrce beoh^ouQd ciiecmeDlna 
for OBoh ghapter* It thou details rre~.nb« and Fost^mb* 
dlsooesioiie^ it ii)alC'.G the rhole sot a& intevceti»g pieoe of 
Ohcttietry for a IJraohrr, 

cotoa'.t;, C4.mwii£.rN /.m Ojia^N I'c o?/r Am 

___ 

!7ow thn glsa study of the teo lyllabil shows that 
tliore are soao eubJ>otr nhieh aru ooamcai to both tho prograignesf 
there are sooe eabjeotn vshloh are available In tho CbS~' 
lirow belhlf but not avniiable in Qhem* ‘'tiidy asd aijallarly 
there are s joa topier. whioh are fuud In obenw rtady yatetAial* 
bat not In our CBfit: fohc% Rf;s Ijelhl* ;« talcrj up Buoh oUb- 
jeets Wj after Ihe othv in the fc^lowin^ pacoet** 

and the on''l|> rtudy 'yofraem 

now the first thing m arc auppoasd to do la to 
ort vut tio topiae ^ Ohbjoota vihlah are oucaiong to both -he 
QBSr, end the chon* ■'tidy '■^ot^oan b( 

It la 8 Very tedious Job to find out the topios 
vthioh are available in both of tb projc«ta« It bnitV) 

ours la a different otafilatyi different frm that of ineriaBi, 
^h-re Obdia* rtody rrograae is being fulloecd* iha needs of 

tea Bueletlea are different* tfriv requdrenenta are aid* 
apart* the etandards ere alibo* «• eupedt stneihiig; Aron 
young leamern* they rxpeet eoaothiig different fbon their 
ehildren# Henee it ie obrieee that two iqrilebii eannel tia*e 
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tnooh a. m &! nti uatlincifi oi tbo eaiii‘'« hlXc' having 

§m th]*uu{jh hotih the pvo^ei!iigee» It Iafi h' ea nitntly obsw ved 
thht tbs Bubjjeet unttiX* ito Icngtht Wiy ii proe^jitp.tlQni, tie 
Bvrniu];^nic^t^t o£ suhj(ote in the text i*(i« tholr asqooijOQf the 
t^pioa exoevoisnQ ikv preetioeiSi their ralAtioa with 
eorroepODidiiig eiibjcot in the Text b££> these factore very apart 
iron (me proi^anoe to emother and so im* m feet there la 
nothing in oonnMUf eirlotly epcaklng^ bGtwn(m the two frogransHB 
exttcpt the sane boa^iog £ot a partienlar ohapter/tofie. qhle 
lo 00 besnueo of reaeons of euitural differoaoes and podago* 
gionX etnndardo bnlng diCf<v««at in the two euoletieok Hewever 
the ootoidijD topioe whioh bear the oonaon nanee with lit tie bit 
of deviation this way or that way are itatod hoXowt** 


^ho qan ■''haae t Ohaptc* 4 (Oht’U* rtudy) 

Three stetea of Batter| Obocb (liquids and eolldj 

CHOP, T*8) 

S* r ;;ii(lB i otmflenBf'd limees of BsttBr 

(0-6) ohf'Rw rtttfly 

Thr<e ntdno of !]Btter: (qbbob) riqulde and rollds) 

CBCf, T.8) 



1. tei,S.^X 

fci^uuy — yiTBe 

'olGatifie observi 
tion (ofaoub study) 

rtruuture and nature of fXentea Lboinosity of the 

flpawl T-16 m^V.) 


AtlhooHfi ilbido and Saiioi 0>11 (Oheiu rtody) 
iuida^ Bas<B and ralts) Oen* Hothode of their pro* 
portions! * Qeneral obiaoteriatianf, elaealfioatioa 
and anaeneX^a (0B!X !^ll) 
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5* cxidQtlon*^iieduatlon iienoticras (QalS) (Qheia» r<tid/) 

JI2 and cli 1 hSO (Gheolotry it hydxuxldos) 

yji:j,iJA'gj:a( AMD HiijjbmuvH 03 , ji^o (TnWi ourn) 

0* Ohsnioal OaioSutlotiB : G<*13 CGhem* I9tudy], 

Ohaoloel eqinUon end lie al^lfionnoei 
abeniQBl cnioulotluBB (our,];, T*?) 

7* Ohsmlotry of cerbon comyouadsi ahnpter^lB (ahtn* Otudy; 
Sletlnatlon betweui Ox^nio and inof(janlo conpounde 
Qlenentary anelysee of cruanlo ooapouiuis, 

X)eternlaatla of eaperioel and aoleQitlev fornalae 
froB g^ven pcroontege ocntpoaltion (OBSn) 

Hydrtioarbnijt noaeiulature (T*30 30>j|, 0Bf%) 

6« Ralogeno] (a«19| 0‘'ea« CtudyJ 

Oblorlne Hytiroohlorio sold, ohlrldes, Bleaobing 
powder, NaoQi| B (their rclntlonaliip with CX (T*32, 
(OBrB) ^ 

0« Third mv of periodie iBble (OhaB, study) 

10, Allotropy, CO , 

fi 

(OBfiP, T.aO) 

'*’# PH3» pat.6» il3*?04 and po_, Pdl3 and polfi (0BEE|T« 2 - 

A 

Si, its aoti zt on hases NO BIqS, QlaBs, Borax, 

BorlQ aold QBSP, T.S6| Oat,r««,‘StV OBOE ) 

11« poufth BOW of TrsneletloB Blenenta (OiSa, Ohen, study } 

Fe. (OBS^:, T*26} 

(1) tifhlla trying to find out theae elmll«ritle^t 
haa boen oheervod above that there in aeM eaBUMift faBtura batweeu 




-V 


SO 


3i l^liot and EO 
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ttu> Gluillnrly birno]i«itt< d tui./loQ» <il) tnldi^; tho oane 

of JX» X ojjfl XI otiBco ipcfcirro^ to nbove, it In to bo aoted 
that In onoe of Ohon* Stody t3iaterte,l« th« ycrlodlo Ian aud 
tbo arramjonwnt of throe eletaente there in end then giirlng 
tho ohaytoro the oorroBiJundlng headin^jo nhonn the yreHSonlnanoe 
of the Poriudlo fabln no given by Hrndelcefi while elmllnr to 
that w« hnvo toylea In the C!'irT.|i rohone whore tlu>re la no Mention 
of '"erlotli.o law though yeriodio olaoBlfioatlon in litoludad in 
the eyllabnB and yet oorreeyondlng eleaente Itetnd in above 
are ooattorcd end etudlod as iioa>^tals and uotals eto» instead 
of being in the £om of groups on poriods* 

Tupiee osalusively In the.syllabus of Nee Dolhl but 

___ 

[{avlng dlsouQscd toplos ur sttbjfeotci eomaon to both 
the progroMMcBi «e n^j nake a mmilon of those sabjoots whioh 
are exeluislvely Imludefl In the syllabus of cetral Board of 
; eoondary Vduontionf Now Delhi but not found in the Chrm* nturiy 
ProgramBir These topien erc>i»' 

1» Qhqaioal elians;^ and ite obraoterlatiasj dietlno- 

tiou froM 'hvBliOBl ohaaae i oenditlone that lufluenoe ohenioal 
efflnityf different hlu«ie of oheioioal notion* BieBtentB,, oonif 
poundp and iMOhanioal jsixthree* 

2* ■yhe atMOBPhegi The oatore and aeUim of air) air 

a alxteroi the part it plays in ohenioal ohangeBi its relation 
to plants and unlnsls* 

3» gater t Bvfi and soft «ater| eater sb aolution 
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mtiwntcd n:id mpor-BR turn ted, solubility, dnoantution, fU~ 
trutloa, ovQ^>oratio», l!ir^iillntlo3a etvA oryotnllisattOQ, 

0* pothetJE for the tiug i fiontlon of subetanaoB aad 

ft* g^UtaHS ntuifl ihetipy flj^d .inwH (.f. nlwptjaftl 

bimtlop. TiU'^ of (i) onpervotion of (U) Bofinlte PTch 
portlcpr (Ui) Multipli- ivuportloix (Iv) "guilaat proportloiL 
and (v) oasooun volua'Vi* 

Boyqttlsfl. ohsialoal syaihDlB, vfilotiioy and 
furmlao, enpirloal, m^oulnr and ainplo ntruotural foranlne* 

7« flbfliaiflal nnft. ita ^ifflifimnoa 

0* i ThiB m'iwal jyojifrtif' B yKBfiB, statcDwiit and 

ewliontloft of Uoyla’n Ian* Olarleo* in«, naltontn ipw of 
partial priL'Csur'G« Unseoue <llsQoolFitl()U« I’lguld Qaeos* 
orahamts mw of GaaeuaE dlffunlon* 

i)* Moleattlar Saflnltlaa, appllaatlon of 

Avo^dro's hypothoalB in th« dolDnalmtlon of tnoleoular weights 
of volutllQ suhatanoon by viator goysrts method* 

3)efinition, and the elmplo mothodo fur the dotermi* 
nation of oqnivalont ond atonlo weightB, 

n* jioldB, Bbb; b amt falte i Qeneral methods for their 

preparation, their general abraoteristiooj olaeaifioatina and 
nintkcnalatnra* 
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IS, Tiolatlon ijottaoon m olcoitla r v oidit, oqttlvRlfat 

£<Rif;ht, bABioltj if and noldity, not rolmWoii of equivalent 
nolGUtr; of aoldo ancl bnnr o by V'tlunotrio methods, 

13» ulooteoXyeirt Paradayts i»iD and apiiJlloatiout s«- 

yknaticn wf thn tora«i aoido, bac/ c and calti’* 

14* loiiio the vry c Its appitoailon to the oxplanetioii 

of the terms aolds, banes, saltn; nf atrallentiun, ^rcoltjitatlcn 
(rjtilubllity ^troduot}, IluatroJ-ysis, Jiydroiynio, 

16 » y^ho at ruiQtitfa ftnA imturn uf-thw-Jlnna. jwiinoslty 

of thr fXntaos» 


16 * catelytie°q ; rnto, thoir mode of bohaviotWi neoh 

anism and aj^jj^liofiUon* 

XI •JHiEQSillQ 

fterlodlo also; ifionti'm of olomente« 

18 , HoftHaotal e nd their ia>io»tant oowott^da (iaolufllng 

inflnetriftl prenarntion t* those t^iven in itnlioe), 

1^, HFflrofJtoa. '.vetcr. oaidee and hydrorldee 

Duonoj, hydrogen pmroxidot 


SO, lIltrogenrHjsides, Bi-trici j!l|0ia and Kltrateoi 

Kitrogan aynle in n«tura» Fixation of atmue^horlo nitrogen 
and pertiliaora* 


21» 


Oarboft d^enlda and oarbonatoe* tK^rbon moaoxidat 




IG 


Thn crru.41 ayol. iu 

Efctalllo ghlorluflc, Clx.oal„t Baoal. 

2 

/lllotPDiW* Uy-roi^n oulphida, ouliihur flioBido, 
i?alphur dioxldei, Bulphwoas aoid and aalphitcn* r -Iphwlo 
Bold nud sulphatce. 

S4* ^hociJUfaM. piiaLphoroua pontuxldo^ phonphorio 
atid tli'.iif Hedluo The obl'jyidc o of plioophor h!'* 

Aotlon fflf BiiloB otiun h wBgB. aoctloa ailloatn^ gHans 
botfnXf nod botio aold» 

>• 

26. A3, !!3, Pb 

flU-gyp and tUoir inpovtanos, qualitative eomKieltlOD 
and ufiro cf thr fo.!.l«win(*j- 

Breneeir Brae'« Ueyiien F-llvert Btll-^antal, 

TypeHOotnl, Quralumin aad yagnalluffl* 

rodlun hydroxide, peroxide, bloFirb:^te| ohlorlde, 
mlplaatOf thloaealpbatr, nitreto, nitrite and ptaoephate^ 
'^taeaina ohloride, broatlde, lodldsi aarbonate, 
nitrate and nitrite* 

rllver nitrate, ohlcridei (phDto3rapfaiir)i 
Calelun oarnonato, oxide and hydroxide, plaator of 
paria, oarblde, ohlorldc end st^r»phoephate» 

Sina oxide, oerhonato and eulphide 
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rieroitfuue oliisidc, BrrouHo osWn Bn<l ohlorlfle. 

AluBtlnlum hydtrtjxidn* UmoBu oxl&cs of ]eRd| nhiie 
Icetdf Ffirroun eulfbata, forrlo nlusu i^aRtiig of iron* 

Diotliiotion b' t^oen ottiBnio and Inorninaio oo wiqbacla 

30t ijlmaentarjr mialyaio u£ oon^)uaDd8| detevnim-* 

Uon of end uwl^ular t'oraulno from ejlven perocntage 

cos|iuBltioa» 

SI. TTowanoiatiurc. Hnthaoo and TlthanSf nonologouB aeriesi 
inonerlam. t'etrolnam. 

S2* tticaturatf d hydropatbonE *» BthylooQ* aQatjlatuMihairaaitr- 
isUo bohAvlour of un^iarRtod moleouloB* 

33, 'ToiDayatlcia and ryopertlc t of aathyl alcohol, athyl 
alooholi foroaldobyda, atid acetic add, 

:j ■lUiaaa.iaiiJiJX jaioUtdMa> 

n I 

IlOv^f ae takt up thoea topice Hbloh eura oxoluBlyely 
BVellaUa tn Ohcmlatry •> An ExpcrlapAtBl roieme {jhoa, rtady 
.Tyo^aune and not funod la the ayllebue c£ Nca Balhl, 

The chapter ylse topics arai* 


1, ohemletry * An Ei^erlwntal 'clanoa 
S, A pctlentifio - Iti* Atomic Theory 



3« Ohomioal ncaoiluna* 

4, tructufc of llie Atom and the Periodio 

5, TmvfSj ' Stooiti In chemionl r!cootl>mB 
g* The natre u£ Glimionl Tlcsotiune 

7« rqut-lthrium In Uhomienl lUaotione 
g, /(ylublllty Bgttilihrla 
' hy '00 heliovo in Atone 
10« rlootromi and the rtriudlet Table 
11, 'Vlcortl'?" in iJin nac Pbaao* 

Tho Bondiiig lu i.olidB end ;J.qaids 
13i, tjoue rlxth.**and reventtKiovr ElciiasntBc 
14» rone ABpeote uf Bloahc^jalstryt An Applloatiun of 
Dheniiotaryw 

15» !j?h 0 Ghenietry of vnctbL» the Blasuitaj^ and the 
rtars* 
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oircniS'mY - I’ll cBu: fjeuTT!'' . b ®ji S'inrBY 

TiOtStA 


phlloaophy and tMeotiivra of the •projsotB t 

Thfl tvio Qciw$i(8 ot studies in oluioistvy^ as sxjiaotdd 
hsv« B different appr>.io'> phiios^hy and objeetlves of tenoliing 
tlM. aub^ot. !Phis differ euQs in phliusL^hy nnd objeotlvee is 
oxi^eotod end depiotc tie ooltinsni^natitjiuil^enviroikiebtai esiieets 
u£ the tvto auoLetlea, The broad features tf differemio ere 
deiilated Is re: 

Philosiihy and i bjeotirest <I!eBahia(j of ohealstvy la tb CBSE 
fjohoBBt rleu Dpihi __ , _ 

. ‘ 

A - ; >hi.iOBP^iy behi nd the OBO E,gfahewjt pe w Delhi 

(1) The Ciatral Board (£ ueooadary Eduoatlon, Hes 
Bslhli «nvlBAi;ee chemlsiry tu the tBu«,;tLt bu eu eleotlvo aab« 
)eot in OjuiSS XI or Lua& yenr cf the lH^her .Beoundery stra/f) 

Bad it lays stross cn bth theoretiool and jjwnotionl ns^ieots 
of this oreuoh of eoieise* 

(li) Ghomistry is to be studied es a Bart of the 
DBtnral f'oleiioes Otroam (oronp B) « that of Teohaioal aroap 
or the leadii'g ii sttdlee in diprlaultore and veterlDMy 
H^oionoes or lhat b elidy «f Medio ims* 
jioto} This is the ^hi^^hy cf the eabjoot being taaghii aa 
a pert cf eolence ate. Btream* Bat this at>proaeh has 
boou enyleaged to be ohauged as reoomaumded ia the 
Ediastloa Ooa lBsioix*e BSfoyt sad as euoh 

ohenistry oaa be taten aloageith eabjeets of rDSMani- 
ties groug eto« This shift has been sinoe shea 
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the KC'tfifu'i COBtlBaloni reijort ma ^ahlt$hod« Bat even then, 
the EniAo Is not depiotcd in the ^llahus d GBVE Sobase neii 
DoXhl Of else lahovo in or siudy syetem in vnrloua if&rta c£ <be 
oountry* GKntBlBtiy oiathaen to ho a aihjent in ths ooirnoe 
Btsesia and onnnot ho thn oloi^ith htUBaaitieBii 

A 

(ill) The philiB‘i}fay undoylyiifj; in fovioolntiDi^; tie 
flyilnhue ij£ the CB^!'] i‘;;ohfl]ae Koh Baihi dr else etiere in the 
oivuutry tna heou Ihot etaai foruniatl on has been dune by th» 
Vnivoreity Experts, TYofoBBore nod Besooroh nolentlete, and 
Sohool Tenohere ea suo h had no hand in the foimLntion of the 
eyiiahil eto« Tie o]e ett rooa tcaohev aas nogiooied* The Bdfil 
of qriia hue in olemlelry or that cf oarrl aulmn formlnfi in the 
euhjjeot hns hron nure tr ioen, broadly oonatituteft of onl> 
vrrsity feeeors and there has been no aBoueiatlon of oiaee 
room tcaohare flroia ooliooie in the neditur* Ereu Teacher 
FduoBtore ta re been te (^otod for the pnrpoeei* 

Bntft iiere again ee nake the foxluvii^ie obeorvatloni* 

In Uie traditionai aKroaob, the qrllabae foraulatlon 
thr ourrlottlun ooDBtruoUon and inolueion of enbjrot natter 
and thereby eeJeettng the topics and eab-teplea has boon decide 
by the Bnirevsity tm adne* Bat, of Xnte the position le 
different* tho flaadatten of eohooJ. tesshere is a noet 
on any Board or ccnalttot fornolating lie tgrilabae* i?£e no 
sHoh oonmittee has even been coasiitttted eithcut the incite ion 
of a eohooi teecbev* R^er new it le a eohool expert whcee 
presence and aotire participations ic a anat in the teaM 
foralDd! deoidiQ the eyllabas* This ic a very recent tread 
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la aoliuol eduentlon Iti nnd in .JOieuQo Fduo'itlon in 

^rtloulRC* it ifi wsrth vtiiilo to iunlro a nontion of the 

fact ;(^ ^ thfit the reoant tren>' o£ neeooiatinc the 

echoed out oritieo with eohool ooXenoe hna lie origin in the 
Hepartuent of (L'oienoe rduoetion, fjetlouai. inatituto of rduoa- 
tloa T)» Bow Dollil. The Dejjnrtiu'iit of roienoo lidu- 

oation hnri given a kod in thia direction. Ever ainoc the 
repartmerit of X.elenaH I'dooation tot>k up the work on Bhttooal 
irojrot on io^rovlng echool acieuoot tt sat up atudy-gruupa in 
various soienofl subjects end those study {^irupe are headed by 
Qbiversity/oallege T^ofoseore end others acr ooiated with tsaoh* 
ing of soienoe at the Th>iv(:roity or Sch.ool Tsaohero or Toaohsrsr 
■Breluing college level. i<S course this team or group m'.Mo 
uee of tlifi oervioee of experlenoed solenoe>»tenohers» 

B * ibieotive a 

There are Uu clear out objeotivrB of the preeent 
oooree of oliooletry as preeori' ed in the Ch V' Cahomst Bbw Delhi 
and ns ouoh no ubjeotivea have been enlisted tfaere» Bat the 

very fact that the eyi.iabii in chomlstry aa reooiaoended by ^ 
QBUKi Bsw Dt'lhi Ise Serving a multiple variety uf purposes^ 
the fclkwing oan be eniisted as the main objeotiveejK 

(1) The aaiu objeot of thia course is to provide 
a eyetematio end prootloal idea of etsf^atiy * 
the eciei^oe of eobataaoen and cimngea they 
undergo. 

(li) Tbs pscssnt syllebuB with a large variety of 
topioe, provides an anderstendisig of the 
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elieialoal/'C'iOiiiem based e/stematio ilnvoloi^ 

tient of tho aubjeot rimtiar. 

(ij,l)The prnotilonl fart of it providna to dovolop at a 

aore ao^Uiotiontod level both iaani)>uiatiu£; and ex- 
L>erii]ieiitnl okitll* 

(xv)The eyllabus and content as a whole etnrta from 
jt»liyoioo-o'aeiaiool oonoepta baaed ujijca eleotronio 
Btruoture dt siatteY and the iJcrlodio ol^ealflOB- 
tlon tf cLeLi'.'.nta rw leads to na detailed topic 
as extvaotl in of me tale cr tolr raetellurtsioo end 
then to preparation of coupounOa, thoir proper¬ 
ties ard ueesii 

(tf) The oontont of the o/llebaa oonaiata of topioa 
flM)a variuma branchea of ohetulatr/ and also in- 
("'Oducea the beginner to ioarn fuiulakiieiutal facta 
of ori^nlc oliemiatry too* The oourae «• oontenti 
thue, intvoduoea the nighrir Secondary atudent to 

vnrloaa bin.ohoB of chejaiatry - inor^TinlCi phy- 
aioiil and organic* ^ia oourae ountent doee, in 
addition tolntroduolng the learner to two espeots 
of olnmiatryt theoretlo^ and praciionlf ea ex¬ 
plained Borllerv 

<9i) Ohemiatry b^ieg a ecience of East rial aubstanoea 
end the dj^ea they undergo^ the present eontent 
providea ^or a large varlettee of aubetanoeB to 
be etudflodp to be handled and to be expeviuanted 
apon* 
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(vU) the ah^re poiut fuytlnert we eeu ttat 

the ayllahuB ^uvidce e lav^e variety of de* 
iiionBtrntlons oy the teacher, laherati^ry exeev* 
oleee aad then itidepeadeut exj/eriiaentB tu be 
done by the etodeuts themselves* 

^vUl) The content-flOuTBe iutroduaes the atadeuts 

pnesliii.; ocliocl fluel tu ieern the aabjeot forthcr 
nt the cLiilege or the unlvereity at»fje end 
thus it 2?i‘Cvidos a yooii beoimround for learar 
infj ohp, iletry at Ile^^^fl 0 or ? 08 t-^aduate 
levolsi 

(lx) The o.)urso*<suntent also provides to be a qualify • 

lug one loi; Jolnlt^ allied profoaeiona e«g, 
entjin''erBgf trohnuiogy, fflodlolnea, agrloalture 
or veterinary eol^noeo cusd so on. it le 
after this atnge that diverslfloetion in differ ■» 
ent crufeBBlona is deoidrd and It pri>vide8 
the sound basis for that* 

'MlooPhy and cibjcotivcei OheB* Qtudj ProKrawie 

The philosphy end objeotivoe of the ohern* Study 
progrcnL-ie os it developed In the States is as foiloee:* 

lien inherits his ouUure* i|a iaberltB the evolving 
oultnre which his fore>earsrs willed to hinu Qenerellyi oul* 
turol changes tehe place slowly* This oomplex aulture has 




ta.kQa form from 'boh oonsoious nnd tuicuneoiaue nffortff 
of 

lilijet iiromlnouta amiijig the oi.iieolouo of forte of people 
to provide ft better oooi!ety» ia «hioh future goiii(,ratlciuB uny 
live, and iuf luo/use uur re to of oidtural ohaage. 

A trnditionai Liigb rnte of cihan^;e BuOuis to be ftooel-’ 
orfttlafj' iu industry* lu the ohemioei in>.(ttetry ftluna wo see 
aatomntioii In ohomiofti praduotioQi intrrnfttionaXiantion of 
ohemlofti indoatry, dlvor&ifiantion Into obieBiloei industry by 
ohenloftl oon^panlestr oetVillshioont of nev prooeso IndostrieBi^ 
mergero and intor^tiona both in dirootlon of ooQBamBr goo<;B 
and row ontorialB ais Just aomo of the fnotora mhioh pronise 
to keep the ohemioal iu.tu!<try in a state of fitoc* 

Thuuo nci» industrial dirt otlons have BOf/^estrd the 
need for law fieida of ooieneo that oroso liiooiplinary llaea* 
;3one uf th ac nee fields arei Cheoionl physiosn ohemleal biO'* 
lug/i lUomediaal entsiaf erlaist Biofhyflioo« ABterophysloe* 

Bdnoatore la ve long been otuaeriird with ourrieuiun 
development aiid aethooa (f teaohingi but nor with this high 
rate of trohnologioel ohimge politisal arid oomomio oonoerna 
have intrneifiod their <^:fforte in thia direetion* Govertmeni 
and industry with vceted intcreets lave boon oatapulatad into 
the preblema cf the eduoator* 

industry and government along with profeaoional 
soeiBtl<:}e era now oooperatlag with cduoatora in atudyiag the 
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probi' me of how aio uny bettor be ^roiJnr* A to lire and 
ei’feotiyciy ottatifibute to on rvrr isovid* 

Moob of tlio (Ut'^oUun io ooioin^ from irufcaolonBl 

cooletiiiQ elrioe tlioy wo aide '4$ u{ ^louple frun buth Industry 

«<■ 

oud eduo'iUou* Tbi’ Aocrlonn Ohenioni ^olety Is an oxnopi .0 of 
uni of tbcss fqro«8 to(toy uhioh is {;ivl?it dlrootlon to the 
study of cduirtiuixil prolUcme* 

Members of tbo aoolt ty tmt' hnd rauuntLig oomern 
over the traditional Oiicmlatty oouesc. taui^bt in higb aohooi. 

It was folt that the fiistorlonl nnd dosoriptivo approaoh still 
bring us. d Ao longrr porovidoo the student with desira'bis oonb* 
petence in ohcidsttyi. 

In ocnjunctiun with the mtioml Soicnos puuntlation 
and oertaln Uaiverolti' Sf ttH' iuoerioau Ohemioal nuoioty set 
about t) etudy tha prbic.nK;* 

rhiloBop hy and, ebjeotiv! a - pheia* Study Tro/afaawe 
A <- '''hllosophy 

(1) The Qist oommoniy r<~oooHrring and sr'omlngly 
basin idea uf the Uil ii Study is tleit a ohemletry oouree must 
be based on an cXperiB'ntal uptroaoh* in order ts enphnslse 
this tbs text in tbs CHrS Study series is titled '•{Jbemistry • 
An experimental ScAeni e" first day the student oonuc'S to oiassn 
he li^ts n oandls end is asked to observe ufant he sees* 


0 
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A 69Uu£kI baelo >.1 dU'fciroiiaG Is tb iblit 

in ouptinsis {;> nohcr tu tho stuilcntt th: tinohor no 

lG&('er Ic^turro in tho IrodiUoml dcnEir bat. {'alcloo* The otu» 
dent t xplorne tn bis .v a tu a ;^(.ptcir (xtent, tie obnoi'vao, 
ri oors, rofleoto and ij a Itirgo Btoaoiwe is hie ovin bast teaoheri 

B * Gbj(otiv ce 

(1) Ho devoiijpo now tcaohin^ materials for ihe high 
stihool ohouiQtry ouuroci iucludiig a textbook, laboratory rjc* 
periments, filoe, aud oiAppicQientary roadiug iKaterinls* 

{L) Ho dioinlsh the ourrent aoparatlun between bo1> 
ontiate and toaohere in the unaertaii.ing cf ecIenoa« 

Ho 8tl.ii4^ote end prepare tUooe high eohool atur 
dente vihoae purpuao h iu ountinno the study of obeiiilstry 0001 ^* 
see that are gearad to keep peoe with advanoing solontiflo 
frontiers, and thereby Improve tlfcir teaohlng mathode* 

(4) Ho fvf'ti.or in thoeo sludentB who viil not con*' 
the study of ohdaietry in high aohool an oDderetandiig 
of thci inportaitfle of uoioraa in current and future human 
notiviUos* 

(G) To originate a high school o'ucmlstry ooirae 
slrcngly baaed cn exp rinuntm and to haveibe text thorou^ly 
dependent upon and intergrated into the laboratory experinents 
with the Bappieoentaluse cf integrated fliami, whore they may 

bo helpful*' 

(6) HO mk« the ootrse mpplioablc to the averege 
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studrnt i^ho takes hi{^ oahooi obcoietry rnthor then to the 
gifted or ui^per pert cf ttr typlaol high eohoi.)! oloes# 

(7) To eiiojurege tenofere to improve ihoir teeohiug 
joethocle hy etodyiiqg olie^-^etry oourcoo »hloh ere goared to kt^ep 
pnee with ndvanoieg ooliixtlfio fkt'atlore* 

The etudeut ifi oonfruntid vith tealo awnoepts rer^ 
in the C'Jir fc, ftoso one* pt« reappeer duriiig the oowne and 
hoaono pert of a serlon rf le'^rnlii; oyoIoE.’. The etudont does 
nat Icern ant'rlnio Ja intUridual eeparnte pnekote hat in re¬ 
lated intc(.^rtt'd whole» Wof-f«l idmo end gcnrrailzatlona re- 
eolte from eiudy in depth and are rarely tsK- tdruduot t£ a few 
BOoignBic-iits* 

OilR'l Stu9 y aid espeoinily the leliorntury» tlx' lab- 
oratory part ie eeneible and peyohol-gloally eound ns a way 
of tcTohliK* 

Qh K rtuSy olmnletry ountaine the foil ivlng io- 
grcdlontBi- 

a* A dlsowery approach ks nada* 

bi A searoh fqr reipilnxi tloe le aadet 

Ot The one u£ nodeie to c'XpAsln rogularltloe ie mdie» 

„robi«a editing ueitg laborstury data la very 
oaelo In t ie approach* 

e* There ie de-eaphaeie on dneeriptlve naatcrial* 

f. Beni eatporiaentB are need to intrdiMw ootiaepte* Dry 
^bisg onnoF ooear* 

g* i,Dginal ad eaQuemal Icornlis oyolaB are eatablia.ad* 

h* It is exolting and fan to tenoh Cilll'a eheaiatry* 
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was aaeqa aa m omnu mm mSLSLI® 



Tlw jmla aia aoS abjeatlvaa of Dm sraeaat 
dia»«i!iiktlQ& is to }stiati ont tht odanm points aafl tbost of 
tiffevsDas In tbs soursAo o£ stadias la oboHlstrx w swisBesd 
In ttM oulUnss ot ths ayllabli psssorilisa Ij tbs otatrsl 
Bosr4 of Sesondavp SduestloAi Bss Dolhl asd that in tbs <3bs* 
yioal E^uoatitts Kaisrlal Cti^y FvogmuBMi» 0«S»Ai> 

lbs stu47 oontalxksd la this tlasavtatloa itt 
baasd opon both on Intanslva studios of tha Tsxts praasrlbsd 
for tha purpose and alllad mtwlala avallabla ••s« ftaolisria 
Qttlta sad mboratorjr Duuml ato* as thajr ara avallabla la tha 
tea Sfs^o*'!*’ and oa tha atadjr of tha oatUnaa of tfaa a/Uabll 
atot la tha two ^rojaats* 

fi(awiaffllflaBi.iad nanlivaitoi 

Thara ara varloua polata of el«UarUlaB|^ «htah 
are oOBMoa to both tha Ofataas as anvlaagad la tha QBISB ^^hasw 
and tha Obsn« studf Brogranmi** 

(i) x^’^oni flour so 1 fha sqrllabns nadar dts- 
snssian as praMTlbad bjr tha Osntral Board of saasn^y Sdis* 
oatloa la MMsat for final year of tha i^lghMf saoondavjr emhs* 
jiAiatlSA of tha Saoondary Board| 5a« bslhi* it la a eoitrsa 
atadlas for xt olasa* to ba offavad V atadaata takias 



QQionoo ao ih«ir pnvBult 1& lifa* it is « prepwatioft iar 
ioidias edrenood studiee at ttis aoXliso or the minreltj 
level or fcr reason it eerves ae an entranoe ooeree for 
entry into eortnln seienee based profeealone e«£;» atudiea 
leadijag to miiftimt Bngtnaoriiifirf veterinary rtoionee or dgrir 
eultiwo* Henoe eyllebne in ohenletaiy ia a Boltlporpose one 
and eervee the mdien ooadlUone aoeordlngly* 

the oonraea of atudiee ea anvleajied In the 
ohenicnl Bdmation ihterlaX rtody lYograasse la Meant tor 
porn at the eohool atage* in they have 12 years 

sohoOl progranMe and the Qhaa* fitu^ Oonree ie Meant for 11th 
Form fcr nn Merloan rehoeu 

(U) flattMM j it * . Tmot iia nU i Both the 
oottreee lay atraae on both the thoory and the preotioal 
aapeete of ohenlstry* In the OBSB tsehenai «e have a mahar 
of topioe for bebm dleaneBed and leetured in tbedry olaeaea 
or dnring leeiure periode end sioiilarlyi ee have egaia a 
nnhber of praetioale to be perforaed durian the pefiode 
Meant for TraotloaX fork in a laboratovy altoatloiw pa othw 
fordOji we have air perlode a «ee>E« oaeh pwiod of 4Q-4S 
aiimtee dnratlon and one period a day for Ohealatry theory 
and Idum 4 perlode of ei«Uir fttK«iion» 2 eoneaenllve parloda 
a day on tee daya a week f«r ohentaki^ praotleiile* 
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TlM iMthud utettailly £oiJ.owad la ths 7/eioii«4HReibhud aKid ibm 
|ollo«eft bjr imtiMii dlacassiono arid patting up of (gtteotlone 
%j atwaanfo and tholv voply oonlng fro» tba IfoaoluMr or Acisn 
fallovKatudenIfl baood on wtHal ilooussiuiiw Vwy Xittle 
atteaUDU la fiaid lo praotioHaspoot of abanlatry during dl«> 
otteelon of Ibaorjr* in pmotlcwSkirork^ Itw »Eiihod folloii« 
ad varies froi «9i$a»i»en1i to exparlaonU Tba asnaX nothod 
is laoturcHnotbod folloaad individual praotloal «orfe bjf 
ctudanta or fv l.ooturiMHnh'SswnstraHm mtbod again followed 
by indlridual praoUoal worl^ dloo* it ia so arraagad that 
oaoh studant aarrioe on praotloal work IndiTidually bat la 
Bonn oaeea dm to laok of apfarataa * largo grouj^ of eta* 
dents in iwaotioal olaea or due to a)q?friaeniaL aaeesnttyi 
two Btudents aay aork togsthsTi liter the pvaatioal «urk ia 
over atudanta nay briag in their yeroonal diffiaultioe to the 
Teaahary vhiah ia dlBouoaod aithinr with ttw aoMaraad atodant 
or aith tha group as a ahole* 

LUwalsa« in Qhen* ftady wograiawi va have a 
aat awAMV of toploe both in tha faxt ainat for students and 
the lahoratovy aanaal • a huok on Traatiaai work|^ also aoant 
for 0 tiiidsuta« in the Qhnair study T’rogeanwp as it la being 
In insrlesn tfiOhoels mA as aeviingsd in its pbilesplqr 
and ebjeaUreSf ohsaistry being sn Baperiasn^l aolenee« the 
aypmoh adopted is tbat of tatairy and iarestigition and is 
asMliy dene by individMkl ej^pwlimtatiene by 

hr 

dssnnih'atien mthodi follased by periodieal aasignaente ani 
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':bilf3 4a praotioalo th« approach tha ^icaobenr 
la the laboratory le nora cr leaa tha bium aa ae have ia oar 
mAlaa Bohools* of ooorag, it is a i;eotiroH9H»>>4eiouaiBlffaU(^ 
msitbod aoA is followed by ladlvidual experlneatatioa by sta- 
dents. Here vavlouo ateps of dlsoasaion evei 

1} Fre-iahoratory plnoussloa) 

U) AOteal Exporinmtatloa) 

111) 7ost".[a‘borotory ^^isQuoslon 
Thun asseaoo of dlosuoalon is the seas both in. the Chrs 
rpheite and the ohan*. iitady ProgrsnviSf in both the Bysteae« 
students keep a reoord of their praotioal work done in the 
labovatoryv 


(iU) A j:)(ww)oeite qoaraei fa both the Cffisa! 
the Oheu. E^tudy projiveunes, a due stross le being laid 
on all aspeots of ehemieteyt orgaalo, inorj^auio and phynlonl* 
There is no sharp dlvioioa of eoarees Into separata brenohes 
in either of the two eyetaasy Koatly it ia an Inovgeinio 
aapeot of the saae^ vhioh is beias duly streeaed and it in.-*^ 


eludoa phyaioo^ehernioal prooesses Involved* dlonguith that, 

a little orgenie oheulstry has alee been iukodnoed ae 
tobeuistry of oarhtsi and its aonpoundaf* 




maw wi paea w to the peinta of dlffevanoa 
between the syliiabii and ooursea of atudlea in oheidBtry both 
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in tbs Oontrai Boarft ocfloudwy t:daQsfciQia, nw SoM anA 
Gb«n« rtoiSt^sm (tr«r«A»)4 l!ho j^intB urst 

( 3 .) Th@ QhoMtetis'jf' oowss for AU aad tba 
Oh^ Stuijr '^oaraBBe £w eslMtoA and Si£ted 

..iB aft ila i n , , .,.. . ., . . 

\ 

Obsnistrr Quiwes as proswlbad bjr ths Goatntl 
Board o£ Caecndnr; iduoatloQi Bew ScM le a W)avs» for all 
otttifl«ate« KTarjr otndont offwing fsianoa or !ii«obtiioal atraaa 
tmr otad7 obsoistv; and th« a&ne nowroao of ntadjr la obonlstvjr 
io Hoanl lor all nbstbsr a otadent i« aTwraga^ balov or abora 
the avorago in bio aontal ablUtioo* Sba GDriS robona dooa not 
arrange separata aunrea in abaaietrjr lor amongat iba wieoaa 
atadanto* Xt Aoao not dioarialnata batnaon aiu9«»tB an tha 
baslQ of tbair mntal aapabiliHatw 

pojl|.a ,i itnaviar* it ba ^opar to pnt a note bsra that 
nhila giving adnloaion to otadants in eolanaa atreano, a daa 
pare io given to tbair aebiavaMnt in praviono oxaMimtiooB 
and at tbe mm tiM» aMeBian 1» atriatljir roBtriatod to 
etudento ol^ lovHiahievanAntB and it Ip mde on norii alona« 

Tbne etadanie adnitted in eolanaa BtoeaaiB ara at laafit «l 
avarsga and abeva avaragi abiXiliapf 

On tba atbar band, oben* f:ta% is a prograana 
in iMUtr^r tiaant lor aalaatod and gifted abilAran* all tba 
eoboolB bavc not adoftad Obsa* stalyr Frogranaa for tbair xi«* 
111 atadinta In aabools in tba statea da not bavt Oban* 
atad^ BTogranaa ofted as tdieir aaarBeB al atudiae in obenialBfw 
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r 
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in n»lhi oe 'DeJ.hl^ nil eottoole wbluh mpg 

nfltbls. tlH 9 IwMiotloii. «£ ejaaninikUone qon^iMtflA lay ih« (IB?E» 
DeXhij, Imve adopt the preehrlhed syllehtte tt&d all eC 
then bair« imlfotm aeoree^ of stodr* Tri.iial aind^ ol perieda 
both toe thaary aad preoticml eork are presarihed tbroag^t 
all oohoole in the tjuion ^arrltorp* oa the ether haad^ in 
00)^0 9t Ch^ rtnljr enljr those sohoels ahloh eve having high 
etanllard ei^ edueation end « lot of vepatatloa «te* have adopt* 
ed Qhen* Study {arograme* cuoh eoboels nice adaleatuos on 
the hasifl of entraaee emmisatlon and henos fioljr eeleteid fee 
have the privlloge of going throui^ this eoavee of atldtos* 


Weeovoe, Chon* f tody la ellXl in an experinsst* 
al stage and not pvevslent In all eohoele* in rtatesp eohaols 
are at llhevty to adopt ov. aat !te. adopt any progpaano el 
Gtodies and an aueh Idunre to no Oentral or fodenl divaetive 
on dDKviean eoboole to adopt a partlo^nr eonrea of atudiaa 
It suits /Movioan oondltlna;!* ..bile in ladln or for that 
reason Oouroa folloeed hy all In Dolbi and pw palhi^i 
things art hl#ly aantrellead and no are the eonrees of 
studies in ehaaietry* H^oaa whatever oouraa of study is 
presorihed hy tba dsns* Her 19elhl» has to ha folloeed hy all 
eahtjiolo nnd all atadenta |n thoea sehoole* oure in a 

rigid eyntea or eantralleoA syet« and while that cf dhew# 
study is an gxperlniieatal and a deaentraUsed eoi« 



^tnoa lontf» it tna hean oar lvadlUon» that 




the eonvBoe oi Rtwfllee sdi onrirloitlA 0 (met»t»}ti«»)ft 411 Dot 
inV'UlVD enlrmt uaivereltf ?rafeeei«e «od HoBwmroh fi-Dientlete^ 
hat imJf £»i;«rlnezLtai. B(«4e I3«rtle» etD« eloagelth other 
eaumattonle^tQ have hoca oon^tltotiDg eadt ooenlttMifi lev th» 
pwpoee* ifvevloneljrt the eohool teadUHT had do mj ne voDayde 
the eonetyuettoD md fiaall^tloD of the otwieolniAv of 
yeoeat tln»»» the pmetloe lo elightljjr ohanijed Dod nov the 
euyyloalm cranelraellott lavojiveo thtlveyeitif Tyofeseoye, «ni» 
Dent ealeatlntfl* Eeoeeyeh .^otontlotB nod term Dines tenehive 
(froK eoteislo)* This Is Iran of OB^E to eoan nxteatw Bht the 
Oheou Study is n oourse shsrehy in the eonetraeitoa of nhleh 
eaperts no hlghif pleeed no itoit Qletin % neehovd; (Botlt 
iDorats) KAd iirof* j« Avthoy osnhoXl «ey« iwrolved ns the 
Chainenn nod Blveetey ye^^Mtlvely of the proflraane* ifoi 
only thle« the ewvliwlJwn eMttoe «f Obeas* ctodjr TrogrnaMt 
tBArolyes nhoat boo doeen em^ts oony^islng of sehool Teaehers 
•nd Tenehey-Ednontove (Oollege rvofesBoye) hccidee tiaese 
BBivawsity ^yofoosove* dll the ex^ieyts ecaiDeeted vlth the 
Oheut Study ^yodraanw ere intemUsunlly repntod Btsoheys 
ia the field of ehottistey and JhaterantlciMiUy fnned eolinUsts* 
This Is the henftty of the Qhrnm rlody thnt sehool t<iiuih«r> 

«ho is eetnnily involved im the olnse voor Itwnbiaa In n 
nenihev ef the emnrlnittet nonstvnetiott eemittee on the dhenu 

f 

rtady pyogfrsnM* |l ndds to its stscimth* lEot only thls« 
hefort eaah lito mm o»t» wAle Ihwntee end 

T>h»ss* cr l!h‘^ee«r the mms^ of the Bhlyawsitigr BeiwvV 
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obMB{|na thft plotuvn and tnivc^VBitjr asA 

TiDblB-rjiuirfttcB eo for oimoi^ity oit tba TPniverBl^ FBoultiecji 
0 aiiMt down to twob B«hoo]L ohanLatoy^ sohuol ov 

flottool egiiooa ovan at th« eUaentary cdhoola lev«l« 
has not {npi^ened la India ujr that meoaB in Haw iwlhl 
for Ql»lDap rMeo&Q ^ovalUaK ia otir Indian oondltlQinB* 

(3) ![ 1 )« OBrii apjiiroaoh la traditional and tha 

gtotwy, h 

(the. tuaohiag oS foionoa or for that raanon 
that of ohcnletry la ttM UB^Q rohaaa le tradltiunal. uwa 
ue alwayo n^a *<dKak & talk* jiathodi, feaohi»r ayaaks or 
leoturac, ha inpavta faate and ftatnal louniXod^a is tha 
thiwa of our teaohlp^ in India* Bara etudente ara faeoivt 
lietnoro and thoj kotp an Ilstanin^ and aona tinan takbiB 
notaet ahi^ tha teaofaar ia taUdnt or Bivlae a iaatura* 

Thia aBBroiaah of taaahisB Otwaiatry ie tvedittoiBl and not 
eoited to teaoh BBbjMta iikt ohaoiatry or otiiev aoieaoa 
aohjaatBt Bat It la haiag foUaveid in rohooLs; In sslhi and 
ontelda Balhl too* 

on tha othor faand» Oban* rtndy yrogranM halag 
of roeant origin &a an iaproooHint ovav tha IraditioiMtl unda 
of laaohine Otonlstry* ttm .^tuAy ajiyroaoli la Iwaad ii{>on 
os^ulvy and i»ro6tisati»n* Its aat oy Is etieh that it Frooaada 
on oafktey and baraaligHtory ap^oaahii pm tho mihoi 
foilonad la a solantiflo nathod* rbidant door tfainga ae an 
origiaal meaaroh urorhar* Bara iapurtlng of huoaXadga la »d| 
in tha foKMo ^ta halag mmMt hat It umaada an itta 




tbftt fltttSoatEi rend ihetaEjelve."', dieou/'e thinffu 
«nongst thensuXvdc and then finally dlaotma it nitb their 
teaffher* regtiirda {nmotiools, have eiuain expeyimeate have 
ha^ duly ^dcd in est es^jaenee depending npoa the oydw ia 
ehleh toplop hkte been dealt «ith in the • Hoohii neent 
for atudente* 

'l%(iire iir a diroot oorreletiim heteeen the 
teploe detailed in the Text mid thoee Ineorporated in the lah* 
lianual. for the pwpoat 9t being perdcaraed ia the Xabowtuvjr# 

The TMoher^f: r le ir. that of galde and one 
viho hna*!* the eabjeot eell» He har> to sneeer every qaeuticen 
by etadento or for that raeeoa fifwj doidit velred Iqr eta* 
dentc ie ta«d>led ^ the teaehev* Hie in an iapertant role* 
lia ie pivot around ahni teaehiag of ehentetry * ten en^eri* 
mental Boienae'f deponde* Hrre in ohenu ftady progrannet 
Teeohey bae to he ««ll Informed and veil oonveroint nlth the 

ruhjefltf 

(4) j hai haif, jiL iyw i hii i i. flft , , tha.JlV M>. i famtiwn variff/ii , 
in the rohonoi Heo Oolhi genarelly toe boOkfi have bean 
proooribede 'i'hs t>ie boohe aret 

(1) Text bo(dc eoveri^varioae topiee as lafl 
dowk in the eyllahae* It deaaeeee the 
topioB in deteiie end givee a vivid 
treateeat the eiftjeet aattw arraflied 
ia aevtala order* 
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(11) Book m otuMl&tvjr* It 

t«infi Oetalle cf varltiBc; ospeirlaeniB 
1& tbft RfHabUBur BWft bx * 
p&ieia$nts &t>e nrrwoeBd in wurtAin. ovdwr* 
)f«l«ted to Bwi* wteai to 1;)i» iHiqu«iie«r 
of topioo in tbi imt-lioakt 

IierA both thee« hookfi ark awat minJ^ for otHdc»tH« hnl 
TMohern iilso uoo tboa for raforenoo# it is « (piid« for 
toftohwe a« tu wM la to h« tau^t ana tb» eeto^u* in abl^^h 
It la tu h« Both toaohore aniS studanto haro emw 

huoky froa ^h'-rt the taaobtitr teaohas imd studonto l«acn* Tht 
eune le trne of |fr«otlo»l hook on obeMletrja 

It my ho olffo mteid tbol eoMtinoe tho taaohor 
snr aloo gP tbroii^ dlfferont text for hie own otady or mff 
j^eoorlhe dlffwont hook hj different anther e in the olnea*. 
Bht la the cituw* ftodir eyetm, ket aMitXoa to the ehove teo 
hoekfif one for theory eaft «th«r lahomtery mamA (for 
re have one aere hook eallef tw^herte doldei# 
qtio idee of the leeohM!'*^ Q«ld« le e new exveviwnt ta the 

OhoB* rtady TTogrtumt* 

tgaiay the eiaee of t)r m hodKir la the chat* 
>'twdy )?r«griuaMe has been yveyareA hy ft »«alttef of experts 
col m nnAeft e livftfth fr«i ^ hationa selenoe ycNU]Aatioa« 

']^e««her''s QiUAo is Ihe ania hoekneeat for 
KMW hy the fbaohenr oalgr# It ^les the feeoher «e to rhel 
t« te he IftMfhl* hoe « snihjeel wt^ t« loi he tnofthty when 
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it le to tie and the In whioh it ie to bo tnug^t* 

Ttot mlj this# Toaotiwto Bulde nleo givoe dlroetion roeardine 
the ooquenoe in whioh expeirlaento ia ttio Tjaborntory fijuniml 
«r« to poriovnoA by tbo otudento*, ibao iMtotMHftEi ooiae ie n 
oonplvto hey to tha 'PQXt 3tbcik ema ’'abomtovjr ttonual (rraotlosl 
30ok)« It ^WB « thovoo^ a^titila of ovw/ looBon^ lootiairoy 
praotieol oxpotfiaente* |t givoo 6i4ipl«to Bolntioa of 
VBvtoae tmeolTod probloKif (IMctioao, quiff, piunlee etff,^ «te« 
Bokoi in tiM Text Book «a 4 litb» if itie tonohor goes 

tbvoBgk thff TeBoh«r*o Ottlde, ho beeoaoe the nutter of wqr 
ettn&tlon both in the theory elaos anf the prsottoe). eUsot 

That mur T«ooher*B Qoide ie aeitnl for nee by 
the Toatahffic* iXoo if Teaeler findii tiae, he ean elsD go 
through the fext Book «nd laboratory Suuiai# ehiok are WMAt 
for nee by etuaento. The idea of TeBeher’e Qulde ie nea la 
the MetriOAA oyatm and oiir Indian ayatea, or for that roaaon 
the ^oheaa, Nee peihl doee not nwleago any Book or Qutde 
for me* flxoluaively by tha TeaoharBu in thia eonaeitlon, tt 
eonXd be eoridkibtifl to aaki a tittle awtliHk of the faet that 
Praaero of Ohea, rtndy ^etea iterf twaxe of the Toaehiy«a 
dlffleol^ and they vle»aUo«d it and toaoe they dereloped 
the Taaoh(Rr*a f]iiide« redegogioally the idea of Teaetero 
goide ie very e«nul« ft ie Rp tbat both the teaefaer and etie* 
dente do not gg through the mm book ino* the Teal preoerlbad 

V 

Par the olaea and henee teaoherfo gaidee Berveo as an extra 
aaterial for the teaehere to go tkroogh it and sraop the 
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mbjfiol! iKitterit irfauc the toaohm fselis «l«VAied when he 1 b 
]£ of « book nhioh glvon a Vivid doittllo ao to abat 

It to bo toughi. iBwoovert it io a foattor of jsrido for tho 
toaotor to bo a uaofeow of asjr situation tbat aajr arioo and 
l^BObev*9 (lalda la an auaver to all ciuIl altaattona* xi ]^to 
tho toaolunr In a rt^ffiflur iioritloa and gives the oonXidatioo 
in hio toaebixig* the ^oaoharto golds oJlbo gives a brief 

deseriptium of variooe filae on difforant toplOL? and Ihoeo 
fllMs botog a part of rtady 'ro/prau>i»a are disoaeasd 
et appvoprlato plaeoa to ths Toaaharts floida aad are a part 
of the ohapter after whloh tb'>y ere appended too* fhas 
edooRtiunally, ttio idea of TOBOherfs Qolde ia very sooad and 

veil versed* 





AMji uim 

vm*k I 
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BAViag dieouE'eed in detail ee to nhat oho* 
eiiatry tr&eo to enrisege In the GBr}s; r^beoMi and eleu ita 
oouoepi and ttaanlng in Oheo* rtudy ''rograiina and gain hav^ 
lug diaonaaed tha {ihlloaphieo, tha alma and oltjeotlvae of 
tbe two syelemai aa now prooead to talsa up tha aotoal oobih 
parlaoni topio hy toplo, nnit ty anlt, ohaptar by ohaptae 
and eo o»| on botha tba eyetoaa ao It la available In the 
texte piracovlbed la tba two eyeteoBii 

It Buy be noted that Jn oaao of Ohaoiatry no 
deploted in tha 0B£E Fobmw the r tndent^Aatioolttta had a 
tbioroMi^ look of ao nany atandavd booke (text) on the aalbh' 
jfiot 'baoauee of hie e^avlenoa aa a laotwer In chaalatvy 
and henoe no partionlav book to taken aa a vefcraaaa bnt 
this xefeva to the ganaval tranda of daaQrlblng the aaib* 
jei)ot'4sattev aa ie available in our mdlan ayatau of ohe* 
ntatry taaoblag* On the other hand In oaae of oham* ftady* 
tae one partloalar boekt 'Ohenlatryt an l^xperiiwntal roiaaiQat 
text book uainly for aae by etadanta and a part of tha aye* 
tan ealledp Ghen* Btadtyn le the relay anae-book far thla 
ptnrpe8a« 


Kof «e taka ay tbeaa textual nonpariaona one 
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«ftcr the othort 

1, rfaiiiirttnwiB iiwa TiHtiifn nf -rji)iiAiinftLt y Qf. .x^^ 

SSCT.._JMS^Q69Jti Bteyi AO OKPByimentftl aolBMe^. Tjtte,L 

TJcPMflmMat li foiantlgio and 

la tha GBv't^ rohonof new Mliil oy for %hat reneon 
i» aajr pro^^raanMi of atudioe In ohenlRfary ta mdien eivuo- 
tura and oatoro of fUuao of a v»x onndlo or that of a 
huraer and atmllylag Ito lunSnn^ity form ba laportaat part 
at the eyllahac# Uwe Ia ohaptar the topilo has bean 
dlBOttoaed In the CB^ B ooheno of etsdler* The aain atraaa 
ie cm thfl oheervation of the etmture at tha uunior flanOi 
ItB varioBs parts or aonee and its lonlaoelty* It 

Is an axparienoe that «ei in mdlan oondltlonBi study only 
four aonee of the flaae as regards ite etruotiwo and noth"* 
ins to done as regards ohaaryatlon of tha straotoro eto* 
bayond those four aonee» 

But la tha Ohast* rtady ’Prograenaa tha very 
flrat ohaptar in tha Taxt Bohi ’Chanletry an axparlnantal 
tfolanoB' lai trai(B».tUi« observation and daaeripilonat^* 
it is a beauty of the Chetift 'tody that a doe atraee baa 
bean laid m. BOientlfie observation and desarlptlon* it 
la a novalty of tha Ohwaloal fdnoatlcin intaarlal f tody "reN 

grame* The eorreapondlng axperlaant^ the fldat axpavlaent 
on eolantlfie obearvatlon end daeariptlonj etarta alth a 
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btar&lng of o ermdlo^ xt ie a exporiamt with a dlfferonca 
and in foot vovjr alnxilo as roiynrde its teohidnase •» 
^^Bl^/t^fsiSiaiSe JSIh •> hut vevjr slgaifici«nt as 

fsgtsrds ltd ii^vtauoo* 7he oxpsvlsuwd Inoorporatss a aid* 
qMS kind of soiantifio sotivity* It io expeotod that an 
obeorvev would glvs all kinds of details as rcfiayds hie oh* 
oerrlng a huvning osndle* Thera are as laen^ ae 60 ohaer* 
vatione and this explains as to wbr we ohsarre only four 
sonoo B>^d uone thing mv6 hut nothing beyond thnt» Ibis 
explaine Ihnt the experlBnnt has a dlsttnotlopn frsn other 
expevinonte * being very single yet full of eoientiflt 
observation and aotivity« This leads ns to aonolnde that 
OIujm* t tody Bpproaoh is both iaveetigstory (Investigating 
the ehangee etc* in a buraiog waxNMHodle) and entjUivy baeed* 
LA the ether hand onr appvoaoh iei faots boiag told and 
listed out by the Teaoher in his olaee-^'eoA tenohlng* 

Othereiae too* first ohapter in esy ohenistvy 
book by Indian aathore does nut try to intruduee ne to any 
shwle aeiivity ee eolantlfi# aotivlty^ as has been dene in 
etopter l of the cheuu rtudy progrwane* In ow iMoal eoa* 
ditionsi. every author tries to define what aeitsMas^ what 
ahonifitry 1« or it eniUMrates and definee verioue bnpwhee# 
But this tople its* eaientifle aotivlty being dieeusaed and 
depiettod in the very firet obapter of Ohenu f'tady Tvograame 
adds to the etrangth of the prograinM» not onily tbi«« mvmr 
erati^Hi of aetivitioa «f aeictwef eheevvatioA and deearip* 
tliMiji eeareh or regnlaffitlse^ the mm^U of a loat ehild 




the way ho ooJiXcota an4 kea))a hinaolf warn by 

bwning tboee ooilooted evtioale and then axan^iXee ef 
ves?ioa<$ objeote right Iron slitple wood |>ieoe to biUlard 
ball ate*. «• aXX this giree novelty to the phenouoiiQn^eolea-- 
tifio aoltivity* •i! 3 ondBvl£ig why" and the aonoept of latf- 
oertainty being oj^lalnad and derived and then diagvanatla 
ekatohea of nil thoce oonoeptn lend obertt to the Prograane 
even firon the beglnnere poinb of vico» This te another 
reaeon fur the rtr^th of Oiieau rtudy 'v;ograaae« 

not lit our syr t«a or for that roe eon ia the 
QB'T. UhceUf Ifew Dolhi|^ «e lay a |o|nt etreua on the three 
r.tates - coiidr,^ liqoidn and geaer of natter, ^ aetual 
praotloept in pbyoioOf no lay eijual etreae on the three 
atater of natter* in ohenlctryn of qowpbi the oinpter 
etui isoer on the aaae '^hrae f tatec of atitter" bat la 
aotual ^eotioe norc otroso lo laid on the aeBeone aayeot 
of the natter* An la olear from topie-a (OBrp fyllabou)^ 
eo tea«di geoee* their behavtour,i their general ofareoterle* 
tioe,r i,e« relatione beteeen voloneef presimre and teapera* 
tore and vertona laaa Boyl^o la«« Oherloe^ iau» tba 
oomblnatloa of thase tvo into Oie Bqaationi Saltanie law 
and arahatt^e Im eto* m aoiae oaaea ve do lay atreaa on 
their applloatlaaal lepaote ton* The ohapter ie allanl 
abent the geoeral pvopertleB and belaevloer etn* for Itgnlda 




ti&d ooiids - a thlnij; leihioh ic doalt la physios in th« 

CBkB Ilo^ Delhi* 

The appvoaoh I0 enllvoly desovtphlvei faotp 
have he^ etateA 1 lave have heen enunelatedf equatleae 
have becm derived and aathenatioal lomalaee of varloftE 
lauB dedaoted S^oia lo{:lo*olii$le and dlvooi;* Thla Is the 
plohore of the ohapter nancd above in the CBSB noheae* 
pven It eeeos that the toplo has been wrongly aanedi "Three 
rtatoB of Htttev'j though It deeln with one l«e* the gaeeone 
phase of the laatter* Thl« almoner la both la the nonaiw 
eleture of the oiibjfeot natter (ohapter Itaolf) and the 
content of the ohapter* 

on the other hand, pavolleX obapter la the 
Ohan* rtndy la ohapter * IVt "The Gao phase Klnetlo l^oryv 
Hero in ohea« ^tndy, tbo ohapter deals with the dace phase" 
elth varlons oonoepte* Dore the etndentB are latrodnetsd 
to volune oooopled lag one mole of gasi eogparlsoa of noler 
volonee of gases, the dVQ0advo*e lurpothesls, klastle thsovy 
of gQoee» oonoeptB of teapsratM'e and klnsUe eaergjri ab» 
eolnte ieaperatwe sad lastly the oonoapt of perfset gas* 
iB ifl olear frott the ebove two dleoneelens, the ktaetle 
theory ef gases, the eeaoepto of t«qperatnre end Idaetle 
energy, we do not dieenne la ear Higher scoondery sohem 
of '’dneatlon* also dvogadrofe Hypotheele, wbleh le e baoln* 
bime la aaderetandlng the p]^leoHihenleal aepeots of «hee 
igletry Is eidoied firen the eyllabas la the OBfi; Fohffissa 




tV!) Delblf while the ebovo ihinge being attsh. In Oben* 
r tudjr !>oiip!'ei»ao« one thing whloh wo knre eom amuse in 
the aotuhl teiEt oC Chstti ito&y Frogrsauo is that no regcrde 
Avojgsdjfo'Q hypetheelei that le not deeorlbed In fletalln 
nor Ito BpplioatlonQ in putting ohealstry on tlrn looting 
ae it dl4 by over tfaroeiDg Beraelilufi iQrpotheeis and fu"* 
ther did In dleorlutaatlng between and *itoXooale) « 
a land nark in the history el ehenlctry, is neither dee* 
erlbsd oer dleousMid there In* The aane lo true el klnetle 
theory ol gaeea* tt lo not dleousaed In the lorn oC yeetfr* 
lates (prlnolplea) In the QUra, ftudy tent* Nor le there 
any derivation ol ooamKi saeeouo lawa Iron Idnetle theory 
ol gasee * a things wl^K eete up intev*relation between 
the klnetio theory ol gases and various gas l»sv« la ales* 
jag» Thlo ebows loose eonoept of Ohenistry being tau^t in 
an inarloan rohool* Ohenlsbry without onoh oofaeelon uadi 
ocncleenese* This of ooiwso is not no In our Indian syeten 
ol ohenletry toaohlng* Ol eursoy there Is good deaerlptive 
uad diagramatie enhlbltton of the above aontlonod ooneepts 
In Ohen* etudy *• a thing, whloh Is entirely nlselng in tta 
Texts irrlttan by podlstt authora lor the OBrB feh«M, new 
Sedhi* 

jaanflonmifl., :aMi»uHj9l,«B.ttiag. 



AS exylained in point @ above there ts no die* 
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eiiisetQ& q£ tho first states laottw BuiidlB and 
liquids* It ^nould tis aj^pi’iWlBto to Btreeo the point tore 
that a Qhomtetirjr toxt In India does nut inoludo efcudjr of 
polide and liruld within ito preview* ifbeae ieo jiopiea 
fall to the lot of phgreios in our Gyot<»» Dhemletrjr le 
no eay» it eeemai oonneeted with general properties and 
hohaviour o£ the teo states of natter* Thon^ the ohaptor 
ba^^ hcea aistitledi n'rhree I'tatos of natter; suilda, 
iif.aids and gesoo"* yet notbla^; io given na an aooonnt for 
tho too states) Itqnldc and solidr» 

But OB the other hand in ahen* rtudf Tvo* 
grawne, ohapter 8 deala with only these two states of 
■attort Uqaida end eoilds] eondeneod phase of natter* 

Hero ttie eonoepis plained aroi pure sifl»8taBeeS| liquid-' 
phaee ohangco and equilihrlasi eolld*liquld phase ohangesi 
solutions and their distlnotion fpon pure subetaiioee and 
throe hinds of eolation) veriation of properties of shl»* 
tionsi eleotrloil natwo of antter# eleotron proton node; 
eleotrioal property of oondenaed phaae and eleotrloal ooBf- 
duotivity of eolide ete* 

iroff to elehorate the pointy the ohapter 6 
deals with oertain hl||ier eanoepts as detailed in the later 

part of %.« above paragraph* tn faot these are the proeesses 
in phyoidHl ohmistry whluh vepi in inthla* toaeh at B«8e* 
level under |hae« rulet theory of ionisation and eleotro* 
oheiuLstry* Qhapter - ? in Qhea» ttudy ^at adds neenees 
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to the progremo euod er such llriolde snfl sulido aro dee* 
orlhefl qqA ^iaousood ciithla the jiurvlev) of ttu^ ouhjeot 
natter of ahcmlstry •• a thing atlXl heing regarded aa a 
l^art of phjroiQo in oar aet of toaohlng eolenoe*. iigain 
ex^Iamt&utt of pheaeneaan like ovaporatlon of Uoaid% 

aoiidlfloation of urgmio linaldo in load «at 0 r« beating 
a£ ioo and the ouWInotanae fi alaolrlo enrrcavt by nnltlsb 
water etc* having boon enyialned and akatobed dlatprenantU 
oaily ia ths texti la eoGtethlng very triwy eelentlfiaalijr 
and pedaQogjtoaXiy* m addiUon to llriaida and eoilda, the 
ohftstor deals with, aolotluna^ a aadioo. ehiah ie vary t»* 
portent for the study of ohomiatrjr* 

Aeida.^Baees. and flaltei Jab* isathadp of their uray 
.flhaiifttariistiaa. Jinft .oleaei JCi<>ntitta. jwad 
naamtlaitai^h,.ftf.^3VJbJ.^^ .ftaJLfla HBnil.BaaBai 

?;ow In the OBS?^ rohenoi, Tiew Delhi ordinary 
outivae of teaohing at ^tigjicr CoeondBry/?*D*0* levolf atarte 
with definitione of sails ae ottbetanoee reaetlng with 
alhaUee iu yrodnoa aalt and water and aiallevly baela era 
definod ae eabetanaeo reaoting with aoide to give aieilav 


preparation and their general pxopertieo as rsi^rde aaidej, 

baeie and aalte dealt as iadivldml elaseoe of oonpoMnAs 
and before that the aoaeiaidatttrc of fiiestt elaeweg of eoA* 

pottnda ia diBonaa;:^ aefarately* 




Thie lo uur aumo] 9 t cC toftohlng otualRtrjr 
of lAolds* BabIo nud Ealto nt hioiior eoouiflnrf lov(’l« 

Oa the othee hand^ Ja Cheni^ .^tniely vyofftAim 
a9 oznriBaiyicd ia obapter the topla tot AqiMuue jMsidc 
fittd Basis antfl ehsrela eonoepts lihei \T<Mik and strong sleo" 
troi/tes with «i»niploa, spootol veire of n(sg} end 0H(e«:) 
ions in vetf’i* «nd thorehy ooneept of i!^ lutfl iboa cxperir* 
noatsl inirodsotlon to aoidri aiuS bacon, natora of H * (eiif)l 

•V ' 

them flosliy eoidahtves tltrstloao end eoid-bnee fircaieted-*^ 
Tfiwy oonoopta aro the things dsteiica and dtoonesed here 
to the text* 


Tixoopt si'Mk and strong elootroijrsle, or sold 
base titrationsf or to sooio oztent rotos of H * of 

the rest d aontflpts dleoassed borelu In the olm* 
ntudy ’^oijemm ore above the inteUeotneX tovel of tosmsra 
o£ nsootndarjr Stthooj.s to ladlo, oth«v,ifiSQ toe the 
obopt^Jr under disauasloa gives a good aoaount of verioiiLs 
eepaots uf aoids, basos and eits oto* pxjptomUon cf fh* 
oonoepte of ov olE(Bj^) and that too to the fom tf 

iooto oijttatioae and balanood eqaiXibria testifiea the stSK 
dents previous standard of aohisvement in the aub|eet« Xt 
expeota etudenta of very Tory good baobgronod in oheaietry 
before one sen aotuaily foiloa the entira eet up of thi 
suhjaot i»ett..<r in the Oh# Ftudy rrograana# 


NMlonal TTi«5t mi 
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S« lOrdrQiseay oxjriieai ?Msx oxidoe# liydroxldesi 
Oxl<.lBtioa^^(^daotiua| Q B 0.((Bri<;i 

No« ia the Oentral Bo«d o£ neoondarjr i^noaUon 
Siiiihemo^ i]slhl« tojtiloG lliw hjfd«0{Siii, oxsfBwii oaonei wcttBr 
nod h^youen ^woxlde ston Ibvq Brea deewibod at leantili aal 
their detailed pro^erUee Inoorporstedt, not* ounpoiiadn like 
oaooo and hj'dyuBon pwoxide, whleh fortt an iMpovtant part eC 
the above studiesi liahavu ae oxldlBiJi 4 { etjeata and hj^rogae 
aa a poaevfttl rediwiivi ageat* ijonee a textbook in ohoniatrf 
in the GDrx Joheme Nov Bdhi^ desoriboe the pvooeaa like oxl» 
datiotHceduotlon in dotaile* da oxidation and vednotlon are 
tao pvooeeeea vhieh alvaya go on side bjr side and proooedlng 
of one wane appearaoea oj tb other in the field of roaettoni 
heme the two prooeasee have boon desoribed at length and ttat 
tooi together* Iho deBorlptlon oovere defialtlonB and illne« 
tratlono «1 th a saitablo nixnibcr of esHB^lae* The aeaNmiai 
of the tvo prooeaseB taken has also been explained alcngsith 
the mm cmeyiles eoparatoljr and takm alwiltaneOtteljr* Hore* 
over* rcdi»ftiiou<*exidatiQn ae a p'oeese hae boen deplotad as 
a part of the etndi< a of reaotio&e fa;drog«a on the one hmid 
Hud (Pone and hrdrogon peroxide m tho ether head* eoueeet 
text botde cf ehenietrr itndw th a ound raheao« pv selhi gives 
a detailed Ulaetvati.(m and agitable exarvlea of ^e tva 
proeeae froa the fields ef other ettbatanoas behaving as redne* 




la Itself is AiXly duroiribdd in this partioolar «tiai?ter 
la our soheioe I t@xt buoks oa ot^isjtietry* ^^jEilulat noAoxl 

Oa tbs other faafl la ease ohen* rtodyt 
oha^ttor HI dosurlhos < xldatiMl^duatii«aiirc»o^.it’<iv>«'- i??oIl 
here la &bm^^ St«4jr ^rogramst aadilBUoar»rsdiiotian his not 
boon deeorlbad us a irart of ttie aaln stodiee of KfSroguni. 
Gxjssan or ouons ate* bat it la p been deaorlbed Indapaadantli’* 
The deeorlptlcak of aleotro*oh^oul oelis pveoeds the nuln 
diGousslon of vted^on^'phenoiieiiaa A^ia« the oonoepts like 
teoafietltion of eleotroueti cileotron transfer and therebj 
prodlubin^ reaotions^ chart of metuilte elensnte and their 
eleotronle ea^ibitsi, then aonaept of oxidation nmiher and 
ltd atilitf in balano&ng ned^ax raaotiono and finally the 
prooeoa of eleotrolyoie have been Inoluded here in the 
ohaptor under revise* 

ThvJ baale difforesoe in thf’ etudiee of thi 
rcopt'Otlve topis a on the tee syntaa wtf ba explained that 
"Oinau* Study vogranae is one baeod upon invoBtlgation and 
mqaiff on the part of the learner a and tha OBfB approaoh 
is nothing bat faeta beitg described in logloal order atarV 
Ing froih desariptive definitions to ecaw tt the eaplanationa 
of sduation and aaehanim of the HBd>H» proeesa* 

per oxanpla in seotio& liMl3| ohe% rtady 
eoHuiaUtioii for alttetrone'^ is developed very beaatifally aid 
logieally and the aonoept of eleetro positivity hue been 
developed therein vitboat giving n definition of eleotro 
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jjoeitlvlty BO A prooeoa* 

dlgalnt the lest ^art of the above aeQUon la 
dovelepeS vtvjr loglealljr end has been nueh ajjipreoletcd ne ve^ 
^otrde Ite explieltjr cite^ Moreover ^ the deflnltlona of oxide* 
tlon end vedwotl^a ae t isrooees afe entirely nlaolng and tie 
way those have been baelsi half roaotiona * • 

onnoept entirely missing in our set ep at the Eighermoondaiy 
or ire-imlvoreity Icrol. 

igni&« in aoc'ieXL 1S*14 operation of an eleetro<* 
ehoialosl ooll and the deaerif tion appended herein la aiawthing 
like an outetandlng atieept to aiapllfy the ehole auaoeptf 
lupevatlon and elsotrolysU brough about in a oleetroH»ha(eioal 
oellt 

The predieting41 reaotlom on the baaia of 
oleetrootranefer la another novelty cf fee Ohoa* Study Trogramna 
as a whole# Ttv- diagreMatlo eketeh of vavlon!) plronita at 
different polnte In the ehapk-r adds to the strength of the 
topic Kinder disQlasion, 

Snob an approach is antiroly absent fron oar 
set Bp of fritihg a text booh on oiMeiatry or fer tltat reason 
froM any text biok on ptyraios, Mtheoatioa oif biology# 



80« as regarda ohmieal oaj.oalationa, it foNMi 



th« of doToXotwni is oheolotv;* Ha la m eyetan «lf 
toaohln^s ohealstvyg we veeu^jnicte It well nufl a dne atve^e 
ti»^ mm eoaetline stcwe ie laid m ehmioal ealeulatlcme# 

ITcw it iw a fwot tbat all ohemlcial ealwnlaUmoe wve ta^e4 
iqi^en tbw oonoaHt o£ a Imlauadl ahenleal eqwlsitwi end heaee 
in ot the Csrr: robeue, ehodoal oeloniatioaa avo 

(Hi'anEied to^thew witb olunioal er^natinn and Ibe eolation (f 
wrioae ehenteel probloas (awerteel and ottwrwim) lo tmeed 
bPOB tbie* 


ibeee otMiiioal ealoolattane imolve Hroblene of 
ell klndc beeiod nHm tbe ooxuwt^t of a telanoid eheaioal eqna* 
tton^ that of Att V!i«t ead «t«| velatianMiif bet* 

woen valeney* wt« «al At# wt*, on tbtt boieean Baelaljr/ 
AOidlty and wt« end noleaulav wt* eiot oto* Ail muiih 
LWOblesB isoladiiig thoee on tibrattone of all klndo awe iap» 
aluded bewo in* Xa ww towt^in the tsseoohtm wo have got 
tan oboftees (me on eiiwle ohaaieel mloBlatiene end othmr on 
adironeed ohenlml j^eobleoe# Timt wnjfa. indien oyeten (f ew» 
noinetion or for tint weaeont tie OIirT, eetumep Hoh Delhi leyo 
a doe etreee m the iniHortcaflo et the ohemlial arithnetio in 
Bbenietry* mm In £««atieale» there ie a lot of oalealatkne 
involved in tlhratioaal exeroieor or la thoee of gravwaeterin 
aatwe*' 

‘» the etlMr iiendi in Ohem ctady !Vogr«UMe^ 
obmleel ealeolatioiMi here hm dieeaeeed# in not toe aeeh 
dctailoiF in obeyttw IS •- ratter tte aterteet and aeaUeet 
foeeihle otenter* Here the eilealatioMl eyeten doeerthed 




K-i 

in oonaletu of vory vovy ‘brinf etlf}-<ihlQpBtey ^ io fimilanlRtiDiio 
sad then am ikwo itvifioli^io dioouaoea nrlfehnuotioaliy l«t the 
nanaifaetwro o£ ettleibiu'ie eoU in the fom «£ (1) eei- 

(^} toi» caloalatlono* (lil) oae vol«oee 

vq 1« oalooifltiGit^ (iv) v;t»'»iirtaid vol* oaionXetloin (v} 

Liroll voWoi* flelonletSoQcr oio* 

1?oe here the ^ttern of dleouneln^ tbeee ehe* 
aleal. eelauletions is entlroly different irm that of the 
QBfT lehoiie* 'Hiftte ebewioai. oaloisletione ere diseuesed not 
in the bBohuroiiad of the aheolaal eqention»eihieh fora twofc* 
hone to all these ealeelationsi, nor have oheaieal e^oatloae 
been diaciiseed eleborntelj ehere in. the text enrUer v even 
after the obapter andar dieaaraisn* HiLe mtarally leads m 
to ooneludB tha loosa eonoept the ofndanto ooald have veijerd- 
inn ohwicMa. ealenlations* Roraover the oheptar under disensp* 
Ida dosoribeo jbovo In detells the obeatoel prinotple iavalved 
in the nanufeoturo of aulpharie aeid and lesa of aritbasHtlee* 
qheoioal prinoiplot a fact fria^ efaore i oould nut aahe oat 
ehethur tha ehapter dealt with oheaieal oalealatlana tf mmr> 
fioture of CHlphurie uetd* This la not (to in a textbook m 
flheulotrjf in the aohaaa of aladtas* of ooBrse« It ie eoft" 
elndad froii matton 13«S«4 in Ohoa* f.tady that the approaoh of 

t 

ehat hae been dieoaaaed ia iaveetlgatoir/ one and ru»l aere eeln* 
Uiam of probleae bakg givea* 

7a Bletbiotlon boteefiaa wgaaie aal liwxpole eoupwiitdac 
mjamlw/ amipli of orgam* epewMSda 

m hatarMlaatltncii 


«f anvivAeal and noleealar fevaalae fren given pevaentaie 





T’Qw afi vn^nrdc the cin; .'^hea»f there er^.pufe 
olieialetvjr ferns m In^tasii pert dt ohenietry pvosff^jm enS 
ae Diiuoh iflktrodwtorjr jpiurt of sr^nie ottemistry ae a aabjeot 
le helne cmrlenged to be too^jhl at the school iliml/^W level* 
m ottp oot api ohentotey io ta%*ht ac a oe;pavate aioolplioe 
frua ^th olaRO or flrot year of th^. liljjbar roaondary and mu 
U la betas roomenaed to tcaoh otteoiatvy as a eej^rate die* 
oiplloo x>i#t froA 6th eleco* 'Whatever Is the po^tloQi mb* 
dlcolpUaec el thin the oiAJeot are beles Introdtioed at the 
final yoov of the feooa^y or PD 0 levels 

linoe here in the eehjeot beingt 

(I) inoriginle Ohenlstry 
(UJ orsanie efaentetrjp 
(iilj 'hyoleal otamlatvy 
(Iv} Analytloil eh«Miatry« 

AD aaeh the luolttoion of the above nentioned 
topiee ef ovgaoie ehenlatry oerves a good yarpoee for introdne* 
lag the leeraer to the oeMlsolpltnary a8|)«ota of the aatft 
eableat • ehenletry* ^t pivot loev af iha eoHego Degree aourse 
orgaaif ehMHletry being taaijht ao iw^ata tml dietlwt eida* 

dIsclylliM vlthla the iiiia dieolpllne « ohenletry* |r eneh 
the ohenlatrjr eonvee in general and ovgKnle toplea (no detailed 
above) I& pavtleiair twrvt ne a good baekreuad fee teaehlng 
ergtaltt ehenletry es • aeparate etiilHtledlpliae at the fleet 


jnav of the eoUego seeree 06i»m Horaovee the toplee 



kiOluded ww hovo taorvit no liarle {or introduolne ths bh 3»» 
jtiot* It iiwXadoo the dietisiotlcoii botvocn or^jsiiiijtii ami lik- 
orgnnlo oompomidot elciMDt«ury aiittl 7 sli!i of orgaato QOH];oiHiid«« 
deter»lnfitii-s of eofirioifil and aulooalar fM'anlao Svm g&wtt 
poroentage ooagionUloii and laetXjr otHwletrjr of nydro-oarbofto* 
ji^il thtB eorvBt aa a QtjQd bocia for Inttfc diMing ttw oubjtoi 
on t( Boontagi lopioo lUe« elmmtMf tmlyelt, oi 

Mrgisalo nia%iuia46| ttieir thaomtioal dieousaion of isrftco* 
OwtioA„ a olanti of ^«nt eoai|3otisdr in firganio obmAotrjTr 
rorvo at' * g^od tool for tbo boglnner to loam «hmtoti!|'» 
on tbo etbor fanai* oheito ^ogroMBo imarporetof' a 
ohoi^tor on 'Qbwtetrr of Oan-hm ooapoHnAc^ vboroby tbo 
vartottC’ ooMopto dealt to toolodei "roaroee of oarkn oeiB» 
ponadf their notooalar otruatnrQi ohealrtoy of varioo* or* 

(Tiaio fttaotloHiX dpoopa and oorrsepoadtog oeapoondn, their 
lunadwtoturof then Hydroearhoar and ftoally peljiaore toolad* 
tog lylone «to*« 

nure too tha ntbjeot Mttor dealt la lo rtoh 
Kud iaalaSce aonathtog tor aore thaa m hare to the OB'S 
eoheiMi of studtor« Qore to OBfE & to Oh«B* Etadf ‘^ogriMwet 
the ohXy differer^M to ap^oaoh ao regardr *wgnnlo ab«alato|' 
to batog toeiinlod ia toat to tha tEBCS mheBaii tirgaaio aba* 
airtrf la baiig toa# ae m totfodaatioa to orgHaia oltoaiatqr* 
aa a aaMiewtpltoa whtla to Chen* stad; :’rogr«aaMi| or^ala 
ahealetry or ohealetrjr ef aarbw ia betgi tavn^t m m lika 




to CTipajo tiblle poroinig foota ohiptcr 17 to 18^ «r ter tint 
toai'm tticT« to sno cdilft tvca ormnia to Inor^ianje an vo 
tolco op sht^trar 19 aftcv 18 oad eo ob« ?M.r 1 o»!|b ttnifovail^ 
and osilu]eto«»oDS to tbo tobieot Matter an dif^ocood in thei 
0 ;<i»u ! todr ' vouretttAO* ?bic oimttoalty Jie avalteblo in tin 
Text vi^t fifon iQt to £>6tb ohaptor* 0)en« rtady "taiymm 
doe" not b.thnr an feijavdo toe division of ibe min tbene 
into euMifelj/ltaos eto» It ie one o 4 itinaoai:) end oonetenk 
pieoe of bnoeledi^ betog tolmd In the aobjeot of obMiolrjrt 
Tblf ir ehnt tbe Ohen* :indy vo^nuMt etandR fov# 

not only tbtR« but xJgbt itm Strot to lb* ln4 
ohapteri veytone tuploe dealt in Inelude tboM toon tfloygutoi f 
pbprioal o^ganlo ur noalytloal* all of lien Invo bom die* 
Qiieocd In one ottotlnnon" winiMUr« 'Hihenletori vjim myerlnmtal 
foienoo* and no «hwe the peonl of loeimad t> lath'jre of 
Qhen* rtudy irotxiuone have ever tried to elaoelfjr tbeee ma* 
oopto into niantw o^noepta suilHdieoipltEuie* ohea* ''tidy 
:vojrmm slandc for obenietoy a» one <K»voeito anUJeett ao 
ene Indlvlelble dteoipliae mi 09 m* Tbio le ebat ob»»» 
sjtod/ ’rujpraane eirivee oonetantly* On the other band , the 
Cd: H aobioBi jrooeede on tbe arteanption ulUnatelf eh»* 
ntotojr as a dteolpllne bae gruen oat uf ergantoi iMegmtgf, 
pbyeleal or aMlytitol branebes te eito-41ooip3iitei!« |M» 
aaeumptloii ie c^rly depleted in Ite dnd the nfreige^ 

neat of the eiftijeal wtti^' eltbia the text Iteelfi itore tie 
too jErognaMMNH didfer eidely ne vc^gsrde their epprueeh ete» 




CO 


d* Ohlovlnc). uydruahloflo aold^ Ohlc^rldee. 

BleBObliqg l>o«deri nboOXi ihclv reMtiottehip with 
Cl (ObT!* T-22r 



now hetf« in haloenmi^i tte csofaiwnw Intro* 
dooeo tto otady of cihlarine» hydroohluvlo aoida, ohlorldaa, 

GaOOl Sj HaoOl and flmUy ri^lanrjblp botwem tho liAlficette 

fi A 

anoaijot thenaelroe^ 

Tho gyllabne Ic eilent about othor Aonbere of 
ttio hfllogoQ. Borleo or for that roaoon for other oonpowdr! of 
the root of tie three halogeac. Here it would be appropriate 
to aay that tin GB^F. aohene trieo to introdnee the learaere 
to ohlorloe the first halogen and ite laportant eoitpouade* 

The study of bleeohing powder shuwa tbai applloatiODal or for 
that reaeon Induetrlal aspeot of ohenletrjr te being exploited 
for the derelopaent of our eeonony too* dleo the study of 
iaternrelatlonehlp betweoa the varioue eleaente of halogoaa 
group Is nothing but perlodlo dieousBiaa of the group as a 
whole end the inter disouBeiou of these eleneute aaongst then* 
pelves* 

Thle all is logkally plaoed and eaciiuenttAlly 

developed* 

TUkii^ up tha ease of ^legene« obapter 19| 0h»a«> 
study programe deals with the rarioue aepeotei proper ties cf 
the ytlogenei their attnle and lonlo Btaee» prepratlen cf 




heilog!«iP» the idea sg loaimtejrt 
a£ the haloKeag. and tki (»ai»ladi% renarks on £leti«'in{!''ii 
eie* have hem AonXt in tic ohapter wlet* ?cvie^j* fie ehnj^ 
tor on haloipno Xito other etaptero doer not i;e into Aetaik 
of nugr of the oiih-aoisepte nrntltxMA »hcva« Br effioplii 
under properati^ai of helo^o (oU of tfaw) only preperetioii 
of ohlorine Ir dirotto^ed end thot too fron eXeehrolyrie dt 
qS iBoXteayoodlui ohXorldo sod faero efjeln both thoomtioeX 
ond oxporlatnhti deteilo ore nloeiog* dMLlavljr ualer the 
oopth/Of fpropertloc of haXo^^oo* ti tin ehontoaX ohrootor- 
ietler og tbio ok re ijt emffomA le aisajUigt only phfeleaX 
proportion hi re boon ineurporatod* Of oonroe^ rtraeiimiX 
egiproeoh of haXoxy aoide imd orplamticn of their oheadonX 
oxidetlAm aatnro le reamrlnhly disonDsed» kS the t«o etheMer.« 
It is nev oXttur that the OBn eoheoe trior to introdiwa the 
loernor to the cabj^ot atnp by step ehile Qhm* etnd/ dooe 
the sane all in oWf vtare it InoXadee erenry aepoot of halaM 
goDB and ntoeoo tte aaoeeeary iheoratloaX dotaiJn averi iht 
haXoxy aeUr dioeaesed hart in Qinn» rtody prourenia are 
doflnttaly «hora the lofol of otudents foXXoatng aoientW" 
otrean at lha vAffmi ^aooadary XafoXn gm iMlbie 

kpln in oohoMa of atadrlnf tatloeanoj^ ithiVM 
reXetlMuihip hataeaik the farioaa ladiridaaXe is antinaged la 
he dieeaeaeft and that ie tom m tbi haria of the f'oriadii 
fable* fhili on thi ether hood* the qimm* stadr '¥<^aniM» 
does lafe enaifioiiidie ajiy amdi p riedie dlaeaseion of the fear 




but it giver tjte ^Jcvlodlfl teMe he^e eai hi«r« Itt 
dMoting dlsttte Vfiriaaf hnitist ne end their re>* 
Intlontsbl^t 


'Jt j^lXtoropjrt 


a ‘ ‘’0«* ''0 * 

a £ la 3 | 9 9 4 , 4 
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riUooUfi Itw eetlQie on baccDa Qkee Botwci Bevle 


iaMrii ,TifflM,i.tCJ3wd.aaia,, .mhle/iCheau..,!, 



:‘ 0 a bee’e in tie SBrT roh«»o the ta^lem 29j.24j| 
^ Cl SBf bU aaderlloed ntove ere mthlng bat etodles of iu»> 
nctalUo elemnte XUce ria^her* ithuepheeraar’ bere« c i!’iXtA«»i 
eXcag^lth tltelir inportaat ooopoaade ee appended ItMreln elth 
eaoli* mans the netBlB» cn ^ 2h fom (he pert of the eooree* 


TTbUe diMoiielQS cmlphnri^ elloiroppg tipiregsn 
cmXpblAe oaXphwr tioxidei eaXphoroae end malphurie eelde 
•langisUh their eaXphitee Bsyd nalphaiei? eve dintat^i^td itoeela* 
rSMlkirljr eloHoatB Xllie phi^aphiwotte B<>r<an £) ciUoon «(»• 
nltioaeeJhm of thulr lapwient ouapoaadr feUriinsrr* dfletft tiJiK 


of the Metorp of 4ii3o<nr«rp end the! of mnuleetitre ef tie 
iel4« the aeniifnelwiiiig proeeeeee the aoateet wel the ehwiii* 
her pre«oto» ^ dttnilefi aoeemt of phureieei art ehenlee], 
propnrtlee «nl fioaUp neee^ the jrtng. of the ehfdeitlBp, hse 
pol rhI theft K« etreetave ete* hiB hean 4lf«nioee|t 
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"lio Rmas is trivia of sll tbs eloaenits nnfl 
thfli;? ftbsve* l^«A ndimtciri delwlia wo 

fSivsn in ttMSi bsxt prsswilisd for tbs i?iir|)us«» liiot c^kiy thiS|. 
bnt mm aimoila&Doiis 4olmiic s«gt» ZQ bsfeiovo°«. »i; s nllA 
bXsnobins o^li Olid ohlorlnsy or dlsou'^sflil in tlw pro^tortlos 
of tho eXso bebftvoo O' » biesoiiii^ ofistit, ro In dB*?. 
>jihm6 n dotailod soeomt of lh« tlw two «r bXsaOt* 

isQ st^is ic jivon Mndor both rolyhor dlotldo sad oliXorim* 
VibiXe on tho otbo? baniaf in tho chon* > tudy Toi^iinnoii tho 
mroUel topic no hove le tho fitu^r of ^he third row of thi 
j;)orl-dic ginptsr*ea« <>10 thfcd ro* iuclodee •)•»• 

mmta liha iw« Kg»f Al» % r« Qi s ir (i»Ot oiimots 
!Toli to 16)* I'hsvehy th « vsrioos orpccte disowflod horoSn 
inoludo phynisni propwtioc of eXcwnto* tHo donsats os 
oiddislaf and radooibeK tiwir hydmidor4ioth of 

octd ohoriotw «nd ttot >J chwoctart oeonrroBCfl and 
lifcii^eiration at those eicnontrf and so c&t 

Bart tho ArA son of tbo pwloAio olossUlco* 
tten. is thi ooin thoM of th» ohaptw# Bot in opito A! that 
ttn notoUwsf or thi wtrnotiem at o?m am at thwo olonnihsr 
to not diecnsfiod in dotaUei «?«ii thotr iadi4d«Hi ohrooiw* 
irtioo hwa boon diceofieod* -f oowroot owHipto Uho 
3($ di iX os toil defimd notolllo aoXidoj oilioon « 
witaorfe of isoiidt and .» f di OX os wilocalMe' ooXidei than 
Bit Bg» AX « nr ntroii ffodwlne ajgoatSy ri ? a os both 
rednoldg niid «ddtttitf a^te of latsmsdlnto ntriudtthn otm 
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ttica of their oxiden nnfl hydvoxi^en ap 1«jmip 

eaidtMll ihepe 9um«i?tr lR7e lieen e«U nnd d«« 

telle given* Beve Her the rteei^th ot chon* rtn^ rogrime 
la expleinlB3 tin nlnnter conoegts eltb oleoe oxjpUoligr even 
Sas tho heglaiuirp* 

Aealn» BP rcgnvdp ooenrvemee oC there i^^lemit r 
nennteetwe* tin t nej^oet le Aviefalljr nlP')iie« Bln!* 
wnlQi ovec' an! thole dletinetlon on nanenBlatwe or tor that 
reneon a BamSeQtttetng (aetfllle of eleaente Ul» <* Al* «hl«b 
ifr of great isdBrtrlal lapoetenoei Id enUtely nieDlm. 

Bere It wobU not be out of ^laoe to ncntlon 
that In «BE« <f the eoh^, no Inportont dotallB ar* 
alealtig* fa oaso of gBi^ for ottnof^lot oeeiirrenoe ae At b 
extraoticn (ov eitBlJiitrgr} hf both the prooeoren •> onotoerto aid 

IXJonte oeUri theihr sra^' ttUo phjroleal a»9 otuniliiBl 
its importent Beer, md ttien its vovy vrey Jhoertent oonpoanjlo 
f .«ii B seriumlial diBsuDDion of b test hixdk In ttw gerE 
rohent vhlle ell thene detBilr are alaeinis la th* Olanu Ste^T 
eogmaao* 

Apin BO le 9imv Ssm abovon «K«ipowaflSc their 
peBparatlPi properties and ttoeo are intoeoovon Blei^lth the 
Main olenint inlee dlwaoelon* BBt in <jh«ait rt«df in tti 
ehula of lt» not «m n eingle «Hn?o«na Ine heon jprtj|ar«l» 
fropertioB dlsoBMHftA wl aneo siven* finro aple the tee 


frepeanee differ vidriy* 






kJ 








Wt th» aoxt t-pia InsluAel In i« m arnA 
Al« K«re vhon «e tev« in tesaoh It lislnAea b nwiAbier (i£ 


vonae e» to tiuv it ir nvallnlile la nstnre l#e# itiilve ^ or 
Ito ('oAiiai doa^i at oeour mtlvo) lin extraoilcn ty tb» 
CB'^taor'c j^ooai^B and Tf:,m*a tielU 'Ma inaXttlaB both tbM* 
ratioal and preotloaL AetaiSir, iJ?a#e4ure and diaijnHMittt 
okeitti iti ttam iiroeaoB unflor dlroBf^alGatt th«a j^op^rttea both 
phyrioal and ahoaieal Jaaln^hie raaationa in t)» Xom of 
lialanaad oqaatliina, Ito aeoc^ than laet of all aca* TOrjr !>• 
portmt •oapoaiiAo of aediu* $ti«(»o ooiponada art thoet 
ahioh ara Isdaftrlalljr Ingiortaikti and tlwir tom an laportast 
a pert of ohaaionl tUatmeriDa of «iv astal what ao aver* iBi* 
olaalcm atiA t%vAf of laportaat ootipoanifl'^ aif tar oaiit alanaat 
le very tAwaotartetl* of ]ndlMB aaf of twohli« «)und.tir|r« oo 
the other haafi tte Ohen* rtady {vograMM daala with eeatal 
oolwm of tte pariodio tahla^ aa a pcwaUel topia^^ In nhaptef* 
81* Tho aaaoed aelMn of tin ^todln ttblt Ineladar dihaiian 
pjfftha e«a* liOi 88* OAf £Wf BO'^ lie* Haira thonfjh nn pwiadia 
position »f Shd aolnan i» dlaottooaft yat the fmrljodia tahia 
aa 0 ahola la given and tho r>-4Uonehip ti and ooiiwa vith 
int a^Xwm of ailttii aatala ii that vith thhrd aoiim aan ha 
eaoilf eotahiiohad* ihoaeAi Clhen* stat^ TrogmiMa does mi 
aiaas'if eontlaBe it* dgaln tba vaviova aopaats dealt aitti 




h«sre in. thin sre riiontvoAio AanflgiimUonf treaSr Ik 

^ Itbj'f’lttal iraiievtl^r« itiu<'« ftix ahmntcHi). «liriioterLetiQii|, 
f j w ftl'iy oooHsrifgaaoe ».id of the neiAer eXeHoallie* 

roe fl oioro atoAjr of the text eh(«« that m aeonrAc* ebuxte 
e»naerte t«g« eieelirfiiale «;4)fletimtiodoL o» for thet reeMA 
trondr In prepertles it bar been 4it!OU.«oeA itsf eieerV mhI 
thoroHi^ ly* ?he w^laaattcaik ^At forth there 1 a lo very 
ej?i?r0i3rtate aitd exglaiao the abealoal i^ineifiee ferjr eeU* 

' other nwler these hmAsu etuaU rtidUi fonlmtloA eaerior 
wtftUio 9 rorertieo« exIdatluiHredaetloA ote* ere the «i 0 h 
nlfionct uf the Aleoaseloo ead eMs’ to the strength of the 
ruhJeet-Mitler^ BKt finalJjr eh«ft «e go threngh oeoBrenee 
and j,>rei)aratl<i& to dieoateed theretA of these wnihev tie* 
ventSf oe nif-omhljr fell to Had aAjrthii^ Jill these nrt 
^11 defined astalc and their notallarsleo fom « ijlorioKo 
ohapter ia ehanlotr/ hat that all is aiseiag* R^ot even A 
rlAple notallorgjr in deeoribt d« ^Ohaeietry teat hoah «ttli» 
oat atyr dataile of even a eiti(;le eatallarg^ 1 an a ntad«at 
of ohmlatr/ and tboraof saienaa ednaatlon eoald naviar vivwt* 
Ilea enoh a text« But thie Is traaljr ao of Obaa# rtadjr ‘ro* 
{^naaie* 

Thin defiaital^ ]?Ate 6hea« rtnd; rro^me 
in Inferior poaitlon eaavared to a teat In the CBCE teheawm 
Bena^na are ehrloaa* fbe inaiueioft of aitmte ehwleai btIhim 
alplee and mnalaalm «f natallargteal deiatila raapeatlvidliir 
aaeouat lor the atrangth and aeehnsms of ttw Ohaaiii, atndf 




oonodiit o£ 1o»1q ifndii amS bofure tl»t 
fttoniUi VRdti «od bben. oaUlo otv»etttr« oK m » aU this 
faoiag eKplaine^ i}la@raamtl<Ml3y adfla to the ntaatesBeea of 
the tHihjeei aad nekea tho otudf very subtle* But b 31 thle 
io ttleuiuB • tuui lu sen aaheue beaaiua of ebigple 
rcBBOUE) o£ sat being is aeuiree s£ BtudluB esd soMOfinri tbet« 
aonoe^ie hava bees tbefonghly diottuiBei is a text o£ b*! 9* 
oleeeee* Jt Is little bGy>>^ the aoiqj^raheueiflu o£ etudeste 
q£ cettLudavy level* 

11* sscss i ^ T ii T -yie s-%sssar=a2J> toyle-M) 

.'MxrtbT'cw og lyeselUtm i^lenments (obeot* rtudy 

.. ....... 

!m ee dleeueBed eaxlleVf ahneaver any setaX 
Ib deimribedv verliwa aej^ta of it» eteuiebry mre gtvas « 
due aeigbt • eflt eaeh is the eehese of etuSieis ?o» 
ewsaplO) the elMMletry si l»‘m ie taught bgr etaetlm ailtti 
lie hietovy* ite o1iM:1im nee Is |sSin« tie sauafiaotare Iqr 
li:cO|^ enA tfae wAem ateel ylante set ui^ «l«h foreign 
ecUabovfttton* After that ite netallurgy uni a beanttflil 
AetNwiyHas of Bluet Bwa% then the msafaeture of atel3« 


luatly ho« iires i^tecinMiel aa4 ehenlatvy of seat it ttax* 
eoeaedw All theee dotatle f am as lat^toub 8i»t of ttie 





OMalTKl BOM’S u£ TsSnaattionii bq1M« 

Oa iKe other haoS, the pnraUol. ohiKi^tM I& 

QhiB»« jStuSjr '^o0r«Mno Seals elth filu> troaelUonftX sXoiettts 
i«n# eloMnto of ttw 4th t<m o( the 9«rJb4io tnhle* It ini* 
alttiSes the et«4r ioh Uia deasittB fornShB the trsttoltten 
eerlee* fho elMwnts IwlaSeS «ro ftri.m [3e>^l to sjHK) anS 

the toittiieX Setoile ere SofXoititm «< treanlUatt eleiKmtOt 

/ 

the ooiepXex ione eoXenreS ionr they t^oSuoe ihea s^elfXi 
proBertien of the 4th rot of eXsMCBts is* eoXonraS esXte^ 
pareweeaetU astwe aad thea a hrieC eoaomit of eXX theifie 
ftctt «l«Mato two After the other* Dhe SetAlXeS eteutf ef 
the text bee reveelol that aIX poeelhle aidiUe finmepts 
beve been elabonitely eatlAlaei ana luairiaiiBlly elariftef* 

The atoMie 8Xaee« the Xenlo elaefi bare been firashleaUir 
lepleted* IKwIom aijaatloaa fBOorporateA are baeal apoia 
•leotronia ctcieepts of tbe elaieats ItwoXrea* ijiatly Mafiia-> 
feature of ifaa» Xta aorroaioa aal boa Is frevanl tb» aNma 
bar befit vltlAiy aaseribaa* Au ttfgaraei XIa uanafiaa^evy oAr 
phyeiacHoluwieaX coBlamtiiak baa bean pat furtb aal tarlott 
ehealaaX ar<natl(»Mi hiira boea glTea ta aet orSMii bat its 
eapariiental SataUei^ ^ewratioaX details sad the watMat 
prooeea m tiM blaet ftwflaaa ail these are nlsaiag* dXs» 
e^tmnds • aoXnared aaf as at«h dietiBot - of ^Uiwmi alnantto 
bite »ot been diaeasaed a»ir ahevs in the teatg of aoar sa» 
energr tetrahjrdraX and henabyaral etvaatwsa 




VttyloaB flotaila bnt fit the oane ilEwi It nlaeea « Ifii 
of latportat thki^i, th« Jwi;os^tti»t uiS nMehniKe HoffiUuK* 
gltiftl d«tnll« fiisil Btodiw li OiJdiOtuAs* 



trot) herfi «« is^y to tlw mr&cma i;^olnta« 
I'irotljf^ tbo Oh(»i« ''tady leoffma Ibo not t^ofilt trltb poriodi# 
Jam or PorluOte (tnldo viini'^tr. tlw yoirludlo po«tiUvn of 
thfico olenante m onUoted fitovoii m othav words, tfas wmk 
prshrnolnr dsserlpUoB uf tla» i^iodlo Ian and ttia flondvlMf vs 
TflVle, It oeeaoi is nut found scy abstro In the Chw* r^f 
I'sotjrnaNe* Hcaot It is but olear that nhera the chm# rtaty 
tokos np the dtaeaaaiott Uha «Third of the perlodto ttbla 

or raeond ouloon of the perl^dio tsble or for that reasm of 
4 th row of the tvaneiticn olononte eto* they are iit^t well 
fitted In the text la the seose that before that iwo gvuap 
or first eolnm nod then flxet gruop of ellMiU aetala el«« 
hare not being dealt aarllor* if at all thure U nay aeiiF* 
tloa of alkali aotalea ^ Id tntSrely la dlffiwent eoatott 
and henea the dleeanilca of these toyloe as aiMh la not 
yedfiCSogleellif eonad* ift the lh«r handt the 'ohew, 


"erlodio me and "erlodla Tibi and |t la not ei^aated from 

etttdente to dleanea the ycriedia poaUlon «f ourtala groi^t 
or pertods m, the eahoao* on the ettuur taad, ohaM* 






' tudy K'wt.'yaeino dvyfic iiiut civo ny Ro^Arntct (ittoaQiiQit cm 
prri'';>iUQ Ini!) t)a( Imjri^siratoa tho porjiodlo fiiaoiualoan uf 
ocrtniA 0)3 m»x«) elca<mt«« That viny* it nfrtin QoUf* 

olndan to the looee guaoei^t oC oHeslelary hoSoe etmilwl «»A 
in m l^vloiav :nh>:oi 4 i Sn^laii ey«km BieMn iHor ve*> 
«n<9 vyotoMtisHtion oi &iigB and It foUvaB a 
Boru;t30« (y urdnt in demllaig viih wIobb tuition »hl3.f 
OhoBu ' tady I’leos a^t bjthot Much aKnt thooe ai&ttt)m«iBB nnS 
ov*$n ituidewentinlE) avn alsBi^ 
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omi'XtiAi LUhV'.x wf .'.KOJiUi miii iir^outyi^]) 

iH OBisK ij^jm^m^i suiiii Bill' Ki/i; 

iBfiLj 3 SL fi t Bj t > i i w!M i B jt<i kU\ ifl Ml t w iiiiiiM« .. 


j|o aieaioseed In obaplot* thoxe «(<& sow 
topios, «hioh are QGnBon io boili ibe Byetoms l#e, the 0IS!£ 
nnd the Ohna* ftndy* Then there are tuploa ehioh are e3&> 
olaelvely la the ayUnhae of oentral Board of .<;eeondary 
ostica, BeUd hat net Included In Ghea^ rtndy vroj.grann* 
m the {^revloue ehaftca* a detailed dlBOiionloii of topleia ooittr 
osn to both thci Qli'.'j: and tte Ghaa* '^tttdy ’OhaaeB haa hoan 
^Ive i* Heir<9 la the cireueni nliaptaVt ae taka up the erltleal 
oorvey oi thoce toytaa ahloh are eaolaclvoly loiuad In idle 
cyilahao of the GB'H raheaei !{oh iJaltd* 


It aonld not V* oat of plaee to aentian here 
that In the fehwM, the Frenare of the ayllebtw have 
tried to preeeat the enhjeet aa t eeyarato dlsolplliie and 
ar eooh the effort haa henn to Intvodwe the loaraar to the 
cabjeet nntttrr ae Btth*dleolpUneB e»g* ^general aid phyelMl* 
Qheairtryt t|i)or{^nla« (iTon-o«^tale)r ae InovgenJe (aetale)! 
•pr^{nnie oheaietryi (eleaentery fom)# 

Thie dlrlaton of (die elwmletry (aa » dieelffline} 


le' all the toplee have been olaBalfled imdw oim or the other 
aahHiliaoiiiliee throaghoot Idle text In the fStSE sohette* on tie 
other hand there ie no weh dlrleloa or elaeelfieatlon ol 
toylee Into iMMlivtelGns throughont the Ohaa* rtndy Pregraihie* 




I If? 


llftthfiv It aeplr Dttlii obonietrjr as a dlttolipliixe la om ocuiib* 
iimoMfi £om» while tbe OB.'^Q Sohene deals with It as tbr«i 
e>n'b<dleolplln»!3 ae intiaated above* 

fhle is a otvlblx^ alfforenea la apj^aaoh in 
the two iWojodte* 

Jla9 we take % the {Hfitioal eaevoj at ths topla 
im aftov the ether axelneiveljr dleauarod in the QBrs Dsih»»a 
end not tnoladed In Oheau rtady* ? osramo* The lino of aatilon 
of diGOUi>Bl(m lo the oane ae in the previoao oba^tor and it 
followe the eaciiienoe ao oat in ehapter I* 

',40 taka up tbeee topies one hy onai 


mms^. MJamsM 




:®3ial<®xa»u-wdiKEEaLLti'E'^ 

I :v rrmiir 


, aftaatfus 


•HMjwwLjBfthj 

KUuiiKaFt 


This fovAB an introdiwtorr obapter in aap 
{wo^anae of ohanietrjr e^rilahao at the higher aeooafiarj'' atega 
tbroug^ottt the aoantry* seve the atopXa divialen of ahwagea 
into phjroioal and ahanieal* eoaditLone imider wbith a ahaidiial 
reaetlon prooeede and !» infihaenoed end vavioae islnde af ate* 
nioal reaetione* the waning w»d «o»ept of afflaitjr as it 
m, to 1^^ MW a< tltoiur ti. toftatolw. »> <d*. 
nilieansaj’tXNuntfif eoMpeando »d aaahenieaX wUtwae • all 




(!he ^0 aro 41 eoiieead ibhoralxu 


ft»(! tba ohapter Claale with alianiaal teral* 
nolOj^ a»A tntvcdooaa ths laaraar to vetiono noden of eha** 

W 

itloal sotlon and phnnoMeiia oomaated tbwaof* it la a step 
iovax'dr Xeavnliig ohamtoal langua^* 

Thaa ttw oat iip ie vary sgrstanatio and laje 
a soaad foaadatloB to the oahjeot ae a wholes oa tha other 
hand in the ohea» rtndy Vograae eons of tbeee ocneopte hara 
not been iselndad and thooe Inolndad are oo In Alffevent aiav* 
text* while tn Qhega* rthdjr thore lo no aentton of tie tern 
aoefaanlml alxtarai leave aeide the later'o dlstlnetioa froai 
efaealoal oonpoaod* The dietlootlon heteeen ehemloal eoah^enad 
neehanloal Hlxtwe is of nlnate Inii^ertKiee and the ats^E 
seheae layo a dua atreoe un it,, ehUe Oheoit sta^ le eilaat 
all ahoat the OiinooiJt ao glvw abova* 

of aivt air a aintiiire* the 
ibai>ge«i itfl relation to 

The fttuciashere eerroando the earth* dir E/lofo 

w 

an ia£H»rtent part in our life and in that it ether aninalo ant 
plants* It hrit^a oat eevtain eheoleali biologioel end phjjr* 
aieal ehan^ea and finally air is ocupomdl of two poaiaant 
geaea one out of ehlih by itself is indlepenaible for Uf« 

Ift both sniAalG and plante * all theee onVeoaoepte are die* 
ottsaed toother in (ate ohap^tsvt fltnoepheret anl It la Jubm* 
tified to inelade the siue the 3B^ »>heaw« The iueUfi- 




I If- 


daUctt ia fw^tben: by the fact tlst tie earth 

le surrounded by air* it LJiayn a |?rLnl»a&t uole in oar 
11 £h* 


cn the other hand, the Oban# Study rvo^^am' 
it oeene duee n'.t iUeoasie euBta of there eonoeiite at all, 
thateror le diaeunned in the lart ohopter la tba ohea « ::tady 
'rojFjromne la under a dlffei'ent ooateeti ilr with respeot 
to Ohenlonl ohao^ios and la rr^latlua to anlnalc end plimts 
does nut fbU wlthla Ito purview* 

3, 'fjaiwi iwrd and Soft fWter* water |ia,Bijajitl<®, 

'aturated fw auner eatiffeted mubiUty, de» 
onatotloa, filtration, evaporutlou, dlatlllatloa 
ana oryetauimitloa 

water la aa litpt^tBat ooaelitoont cf life* 

St le as Iflipovtaat for both a&lnnlr' and pleats ae air* Oi^vd 

t 

and soft water • an Iwpovtaat aspeot of ebealetry of watsTi, 
la^ortnat it<m the points of view whether soap holig Bokbla 
or ^vltm oordy white prealpitntee la water end alaci sijually 
eo beoauae of its aee la hollers * where large anount of 
stesa le drawn and noed induntrla^|MtXl thlR la very lie* 
portent for the learners to ienow about and the oBSi!: 
nahea an elaborate nentien of the eanst Olsuaseed after IMt 
In the dhaptsr dieotseioa are tolutiions in water, theJr 
deoantation, fUtratlcUi er«?oratiim, distillation, aryetsl* 
liaation eta* ill these mre eheaieal operatlone ie uhlait 
solution i« Bab|oet«d at t«at ae the aiher Mottant* dU thaw 




VC 


dbentoiil opcvatlune nV6 veirgr ia^ovtaut from tbs poiate 
oS viw ot tbe bcgitmore* obiUren lanra firoA si^3« pro* 
oedwoe and theffa slayila abealoaX uparnUon^ ^tiblDb ImolTa 
rlu^to prinnjlplee avo vwy iapartant iron ibe joints mX vim 
o£ the yunais studente* H&Boe the CBr'S eehene In Juetlfled 
to latsrodfiee the ntudente opting tor ehenletvjr to learn 
a lot iron thece ohemioal operations a>4 vater-ohard ad eofti 
The later hao an Induatrial eopeat in addition to the cte- 
ttletr;^ involved thwein* Heueo the CB!S eohefflo mkoe the heet 
tiro (i£ that* Bat on the other hai\d» In Ohemp rta^t aa do 
not iiad anir treataont Uk« water«bavd and aoft or that deal* 
Ing with alMplo ehenloal uparatlone ae dlRonesed ttorein In 
tho OBfE rohene* TbuH^ Ohen* Study do«a not nioe aaf pro* 
oqbq or prlnoiple whioh has got Indaotrlal lnportaaoe» je t 
it ie eilent ehont hard water ae regard u lie nao In hollers 
and the wactege of aoap^aeeo if need toe waehlig parpoees* 
Ohent ''tMdy hae not Innlnded this aepeet* Again, eihiipla oh* 
nlosl oparationo lUfa avaporaticin are aleo alaelng fr<m the 
tent in Ohen<f Stafly ProoraaiM through these operations Inter 
on heeone of induBtrial liaportanaei yet it eoena the ohen* 
‘'tady ’'rogranue doee neayeith it* 


4* l^thodo of 






ieatlon of^ euihstaneao 


/TT 




Itmy Ghenloal opemtiona (ao nonUoned earlle r} 
Here vhlla purifying euhotasoeo, dhialotry eoneo to our 
roBoue* Xt la t ioee ohenlaal «pernti<»iia alengeith ehblit* 
natioot n eheuiel neee idiiln purlfrlng «r eeprat&v 



I ll-l 
t 


t«o more oiOiotaaoeQ mixed Imtor ibose 

oporatioao vftiib tbe otadente leerm hore in tlm beglmins CinA 
an intenolva noo in oune aetallnr^oaX mfl otber indnetriaj. 
prooase^o* Thnr the fandaBrntalr of ttioee uparaticne loambt 
over bore in iho beginnieg beoono a pert of hie bnovkdgajr 
ishon he (toner uat to be a ebentEit in life an3 ueoe bfaeea pxinr 
olplee with eaee and profit in Industrie I prooeaeap* This 
Idea of teaohlng ole^le prlnalpleo and Mar on their uaae 
in induatrial prooeeeee la veil deploted in the aehona of 
and the 0B£;i! ptooeeda on thaee enatawtlone that ulti- 
nateljr ohottlatrjr 1>7 to the ured In Indootry* 

on the athor had in Qbaa* ' tad/ prograntta^ 
an no go through the text aa find that it I 0 a ahaoietrj 
moent for fndastrlal Ohaaiate« /at to eona axtont it Igaores 
various ohauiwl operatloaa and tbo primlplaa iavolrad tbe»» 
in» Though nltinatal/ it in theeo prlnolplea ubiah find in- 
duBtrial uaoB in voriona propeaeoa, jot eona of thaoa am 
ttieolng txem the Ohen* ' tudy lYograoewt 

i) mv of Qonaotvatioii vtf nae 
tl) ISofinlto prspovttimc 
ill} ffiuXtipla propertitnee 
iv) Ttuilont or roaipriMt proporUc«LB 
• 9 ) @a 8 «tott 0 volunea* 

{n onr aebamt of taadhing ahaniairy^ paltonta 
jttoiMa tboarir fsnwsi the InuMIhoia of ohaaletry as a «nbJoo)h> 




DBlion'i^ itiiitdo vwy Isn^rtanfe £xm tb potnti 

o£ Ttovi that it tries tu thojrian tho very mtora of atom 
and It la toorwonar In the £leld| ae rngnrde the historl-' 
eal i?rospoetlve u£ tho uords ittont and toum£M)uxicl'*atcw!*« 

Tho theory beins pnt former d as early as 180B and that too 
bj yuhn Dalton, an in^llah eohuol naoter, it itooU la a 
history* 'o {Torn ow point of viea* vihen «e lay great ntreoa 
on bieturloal baok gr^iond tJ: varlour ohenloal InTentlona* 
the luoloslcm of the *Daltonte jitcmlo uteory* le a aaoi In 
any eehene of teaahlng ohamlrtry* Rot only thle that Daltcn te 
KtiAio Tha>.>ry hne got a history* hut also It let Saportant 
from Tartow other angloe* Pr om^ple variwao lawn of dhe- 
nioal ooidiiBattona ohloh have boon pat fonerd from time to 
time h, different aorfeare In the field - all thetie hive oan 
ho eaally explalaod in terms of ona or the other eoctolatea 
of Daltcaita atomle thnorj* Ntt tally vo oan explain theea 
five lava, hat «e oan also derive all these Ins from one or 
the other pootulata of the atomia theory. This io a hallaark 
of tha atcmlo theory Iteelf, ill this gives an extraordina^' 
Importanoe to Daltonia atumio theory and the Jaa of ohemlaal 
oomhtmtion, Tha ^ohamo reaog^ises all this and ineoi> 

porates teaohlng salto»>s atomle theory and all tho flva 
lave of flhemioal ecmbinatlon and derivation of these lava of 
Qhcnloal a^mbinatloa and derivation of these lave frem the 
theory itaelt* It glvee an ample praetlae to etadenta of 
ehemielry to learn ahoat foeh relationship cf derivation at 
an early atagie* All this is pedegoiiiealiy very ecandf 




the utiwr tiand, Oboo* rtudjf r(‘ci(;ranao« 
is silent nbtnt tbo detailed tt’eetiueat of the Bnltimfe Theu^jr 
on its 1^00 tala tea* it just r>xplalne tba three of ohemi-* 
onl Qonbiiuitlon and tries to dcdooe the atomio thoor]#o« there 
in a roimdahLiat msumer# Moroover Ine of oonacrvetive of naea 
Ip npt diaottsrjsd in oorrolatl n to Boltonia theory nor Its 
derivstion fron the theory attei^ted alco, the la a of rroipro- 
eal propertlone ie miaain^ froa the text* 

6 » jtcnO| aoloeulee* ohealoit sytohulo and valeney 

flhwai-eBl. Mu a tiui^ jpvl ltp .eift!al.f ifia«i.». 

dll these fuib'>onaepta ere vary ainyle hat they 
ere all of far reaehing iaE>ortanoo in ttndwatandlee eho^atry* 
rynholc, fonialae and •(leatione * all these sahx^uoaepte oonr 
siitate the so enllod flaagHage of oheBleiary(« Hiroaghont 
tho atndjr hf ohenistryii ae nake uao of tieeo ounoepto with 
oaee and profit. The langHage of oheoiatry h a got a nniqiM* 
neSB in itaelf* A eyaliol repreaente an atoa both qaalitatively 
and qniintilativelyf a oheniml eoaponod la repraeentad both 
in i^Mlitatlva and qaantlt^o eanee by a eheoioal fornnlae 
and the ohanieal eohatlcna is luathtng httt (^nalitative and 
quantitative repreeentation of a ohenioal reaetloat Hore Ilea 
ODiqaenoaa ef the language of obentetvy* tot onXy thie^ hat 
eoneepto Uka Ut<»at^ iMoleattl«t|> foboaioal reaotion«^ their 
algctlfleenn«| eatperioel end etruotviral fononlaai thea esaentiala 
«f an oqttatio&ji Ita linttatlone and then finally the Ifilomaiion 



and ohcnioal onuatiun aonvajr^' • nil thie<re are vevy iaiportaiit 
£rcn the ahe»iat*n ^Int of vlea* The roheme of etudien 
In obeniintry only reciiiiBniiioo th&c tat^ortanoe of the lanf^wgii 

of obenielivy and inoorporntes thees Qt-naepto very nlooly in 

/ 

the text* Thl£^ nddn to the Atscentjth of the OBrr. eohene* Jt 
ie eceential that the etodeut «ho tehee np oheoietry ae 
a eoparate dlFolpllao lo nell aaqualnted with Ite ho0iB(S3 - 
the lant^ia^e vihieh to to be ttned lat^jr on ia the atndy of the 
rntijeot. *^10 is well depleted In the OB^' reheme as there aw 
two ohaptare in the text dev^'tod lo the laxvpiago of ohwaletry^ 
n?i ir- eleer from above* 


But on the otitnc baodjt oonoepl ae important b» 
laii 0 «({s of phoaletry is not ^van elabcratalyf that of vaknOiy 
with refpaot to writing of f ^rmolaw eto* then tliat of umparieal 
and atraotorai foraolae and finally the inpllentlon'’ of a 
obemionl oquationji its eigoifioanee and the infcnaaiicn io 
eonveyo >» all these emh-oonoepts are nut diaansfled in ohcm* 

' twfly* 


0« Qaaaral :rvperties el Qareei laws aovernim maaono 
behaviottvi e#g* Boyl»sj»* 5harle9» jaw, 3nllon»Bjaw 
of partial TToaeDrow, oranam's law of gnBoons dlffhoion 

wwtn aWWAAAMia ifl4 ^^Siwalrsn wamil nawAD 


cnt of the three stataa «£ aattwr, gaaeoms 
state and la»e eovorning gaaeoae behaviomr fall within thi 
pnrview of atomletry* That is tti^ in oar (BSS eahema of 


of gawea and then varitwi laws governing the hebaiioar el 
gaeee* Ahase laws etmdy the gaeaone behavluw in their 



different ^ers{f<!9tlvo tntelog v&riatif) Obactentr llUse tuIuibsi, 
proeicurc ond ten^ratinre iatu eoaoldorntiua w ollair goiecioaet 
{wOFeirUe;! Ulss partial pveasnre or dlffarion oto« are aleo 
taken Into aooouat* All thermo (^s*la«a« thoagh Y«r7 dnplc^ 
have roaahlng eignifiaaaoe in tie etod; cf gaeeone sitate and 
ulttiintely proro to he an aeeet to a ohenleti, ehea be nseo 
them indncttrialljr* 

*rhe as E 'Oh«Be ot etadlen in ohealntr? reoog- 
nleee this and gao lane have bean dieBUoeed aoaovdlngljr« Bat 
the Ctben» * twdy '^roijraugae glveu a roundahont and eantteved 
platare of the gao htaa# orahatt^o law of diffaoion ia 
eluded fruB the treatwmt of gaa behaviour* 



The tenae like atonle ealghti aoleeular Height 
and er,uivBlent uetght have a opaolal eignifioanoo In ehemietafy* 
They are vevy' frequently need in obeaioal (teXeulattonoii Hatber 
all ohenleal eeleulatinaa revolve round then in one or the 
other forft and nuke nee of thaa iateaeively* oheiieal imi1<* 

MilDl 

enlatione neane ealeulation of or appUealion of either tuo or 
xweighte" * Ttoik definitions have a neening uhen ue take 
R having a unit weight as 0l having SR«e or 0 being taken 
IB twite or 0 being taken 9 anite (in Bq« and Id gnits 
(in gel* wt*)* 111 this in very iatereetltg lAadditloa to 



h&dag VdvloiKS uethods ttoied qr deBoribod to 
determtofi aii^alQi «elgh%|| oquLvialoAt valght ot ttolaouiar vt* 
or tho Ihh or priaelple iavulved thoeo dotdrnlmtioiio 
at oalottlatloiM add to tt» koiriLodge of ttu» loarmr and imka 
the Qabjjeet natter ver/ rtoh» 

>; iThile onrrjriag a aotnal detevalxntloiis of 
thetie *«i8« or doing theoe (^ulattoof, «e «kmm aeoro'se "Tiotov 
I3ei7ar*«< Method•« Caoi^laarofo Xa«« JjoloBg & '^etfito iTttle or 
Fai’Rdarj'o Ian uf rqulianoe » aU thooo arc of el 0 oifla 0 oa» 
and doplot ona or the ether ehenioal prlnelpla • haaoe thojr 
have ft aeonitiij; for « heginioer la oheaietry aiod boowit all tbeni 
are well plaeed In th'^lr reapeotiva ehapters la the stodgr (f 
ehenletry la tbo OBfl eobane* (a the other haadt the ctiMt 
f iudjT ^'rograane ie deflaitelgr sLImt erar oaoh ftaaOuiaitale 
detornlmtioae that of them <«cight 0 *» nhlah fom a pillar 
to all ohanieel oalenlatlans ebethcr earriad oai la tta mi'Pi 
roheaw or la Otent ’ htdy t^oosnaae* tjoraoviir i^a tam aQOi-^ 
laat aet(^t has not been Introdaaad any ahera la the Ohm* 
'tnSy 'vagrannt* 


U* 



oaanft 


n^hea aa a^d reaats ailh m baaa (for aa 
allntU * te ba noro prealea)^ It roamlta Im the £(«nal|m 
of a ult and aatar* fhna the atady of aa aald« a bare 
and a aalt ie aothtag Iwt atady of ehoislolry itaalf* i|»ii'a* 
orer the noiaaaiatiro of thaaa eerlaa ef acipiBada^ thalr 




Q3 


mthiaAs «£ £icep«irii^lw nii€ tbojjr ^mwcnX otaraotwj)E>U«Q «V 9 
uothints trnis foillvMiHtl ehtnioeX raBOtkctc* vblab l>y (taMUielrae 
oonetUttta tho j^cMimialn o2 ohffnictx'jr* Epnoe tHalr Inailui*’ 
rion in tHSbmo of f>te eyXl«litu> is ntXX Jaatt, 21«||i 

out t;ie oheow SraSy vrti^ame 6ses xu»fc tiottov 
itreXf re^rSlBg tbeea faniSemeatal rsaoH ms ho* Balts nrs 
foraeid and thatr aMenelature olaseUlaatloD. and kinds as 
thaca detallr are not dleeaee/'fi in the text of Ohea* rttnflf 
rrourenioe# 


1 E< 



sqollant eoi^ht 

tM <K EC|« «ts» 


Il<>leaii3iar welgjht at a enbBtaaee and Its e{t'*Alaiit 
vaiejht are related to ea«h i4her thvotofih ae&dlty^ if the cn|i<^ 
Btanne ie aeidlo in aatwe* The velationnhlp is throodjh 
baeleltjir If Uie enbfitanoe under staljr bapjienr to ho basiff 
or aXhalliie In mtnre* 

Hoi* at* > Kg* at* x Aeldltf 

(for aeldJUi otheteneeej 
■a- sq* at* X seloltf 
(for iiaeie eahataiwee) 

This ro3«i.tlontdili» has aetaalXf bean eet at and tllatSr, |»p» 
tensive ap£)Iioat|oA In ealenlatlon sS eqa&lant ael^ht of 
aeide/hasle or in ether ebeoleal enlenlatleiui* Before ttat^ 
the mnteepte UJn aeldltjr In tineas ef amfbor of replneeehli 
BuntcMAp or tihat of ha^l^ in tame of mwiher of raBleiBNSH> 
able* Q]BHtadleale * nil these are anie eXear hafore iiret% 
er ft«livln« the i^e ycteti'-^ne* lU this |« «f ednate 
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inipwtauad aKtid honae addn to rtudeato eheioiaal vuetabailAVjr* 

Tfaa f(th<aie koefa all tliose fadiora In. view and a 
repavnta olieptor doala with these o>>aeevti^ 
the Applloati^n wf theca relatlonehlp {ci' doteMalnIng etui- 
laut «eji{.;ht hao got enctra adventagas* 

But* <m the othor haadt Bio Oheg# 'tadjr 
rrogrannoi^ it oeana doec nut !:otbeir Itself regavdliag ttw^je 
oonoepte and in all client nhriut themn i|arw»v«r» a» aentloned 
earlier t the Ohen* 'indjr ^ has not defined the tom 

e^ullaat veliM# leave aside lie reletl^nehip elth naleattiar 

Height thronsdt aoldltjr or hecieltjc* 

13« ^:leotreA;yaleg ittredayft: law and applloatian cf 

eleotrolreio <• Bopla&atitjn of terns} aeldB heels 

SUUlwI m l tBO wl ■ »i w »1ll»».0 — t'MWM 11 >■■■111 M W P W l W II I <1 H fcil WH WWiMIt m M t 

Blootroljrele le on iagportai^t pbjfeleal prooeae InTelving 
abunieal pviwlploe# the varlooe terne e»g4 eleetrolpteji 
noaK»eleetrel;i^te| teng aeiomf 0 «tlu% eleetrode, anoue» 
oathode, eleetxoljto and eondnotora •» all tbeea ore verjr 
iagportaat hoth fron tho point vt rlee of leemlng ohealetrjr 
and Iron that of apj^lim^ilitf la indaetr/# iphen tie 
laiG of eleetroljreiB no pnt feirmrd hjT Hlohhol pordnjr and 
their applioatliJB !•«« knarledga of eleatrioi^ helag need 
la the otndjf ol ddieiitolrf lape n good feiwdatlw to Idw 
iater-^ppHaapahUitjr of »a« eelenaia heliv oaed la, the ether 
and vlecMrereea MPreorerii expluetioa e f the temst neldef, 
beeie and ealte la teaeia tf eleetrolpelo «dde to the etreni^h 
of the <mST rehcoiBj an it InauringiiMteR the eon* la tote «e 
dloesuBsed ahf>f«« while the Cheat Etndjr dees ee ia diffurext 




SE 


«Dn,t«K4; it not «o oxi^llolt in Its explamUon tbo JBti’E 
i:ohenn if thtu^ii tbs prooeoo u£ aloatroiyels ie u£ indoBtriiiL 
laLportQmet yot the Obon* rtuAy (Ueousaec it it In di£feve«b 
ncdaiaxt« iiltt&emi from that in tha QBl^&hasw* Also tha 
Pav&dayfa have boon <«plalnsd ^nt not otnte^tijl that tod 
to explain atonio thaovy* 


14« Ionia Tbaovyt Ita npplioili:4i to tto explanatioiarf, 
uvae.aaldfi, bnoin, calto, neatraliMtion. pweipita**. 
jtwii i(ifiQ3jttb»lity. jffijflMftinjt. .alBOtr<iiyaiffl,faftMhj^ 


Joaio I'haovf pat iovanrd by fvaata Augast 

Avrbabixo In tma aS tho latent lanS aai!it.o in ttle lUb't<«y 

of ehealetryw Jio algnifioiuiae «ae aaU reaqgnlrad «h«a it 

explabied the pvooeeoei; iilce eleatrolyoli; and t^dpolyfio in 

tone of f«aa iono avaUabia in aqvao polttUon anfl then oiAk 

aequsnt explwuiiion of tenwB like jpredlpitatLoA ani nantvalii* 

oatlona. aeido, basia and aaite ail this ie now and aa in 

■t 

tevae of *lonf«* The < Ionia iheoxy* auntva>4ioed the feat 
tlat tha paaeege of aloatria ouiTent broa^it abuai deawa* 
poeitloiit a>a idaa vhlali aae aaU. aaaeptad and It aae ienia 
tbaoryp ahiah gave a |aU to the old pmalUng idea* 
AocMM'dingly' the fiuuiti<« of an alaotria aamrant te to direot 
tbe two ^pea of abavgad ione already aTallnbla to thatv aeo 
paativa aleotrodaa and ita fanotion io naraly timt d divat* 
tt(m and not of daaiwaaiUoA of ioaa* lone exiat aaft mom 
into exietama liqr tba prooaaa of aolttUon fovxationw Tbia 
ia the atrangtb of tbaorjr of ioaientian ant ia wall daplatal 
in tba j^Habaa of idle gbsk eohswii# 

dbex# rtody ?rogr«aw doaa not deal eitk it 




Ufci9 It nvt jll$ous8 ii>ixli3atloix to oxpl8in 

ol^otrolyele mi vtoiHver^tt# 

Vif The GWt%atir 0 mi iseitai^o of tho tlsm * T^UMmositF of %h 0 

gLMlilL..^-,,.^^.^.. . _ , , ,., r , „-. - - Uiiyi I -[in- i- r-— -.. 

A £laa« te usea fw ti«ftti]^ sts* ia vnyloau 
prttoosees of <ihenilot]rjf« A fJifina hir a di«tlnot latord nxS 
a petnllav siriwtHra^. nme flenee ar* Xtmtnoiii!i snA otJiava art 
More so* tie oabane of ohaniatrjr ctiidF iaaorporeter aU 
theea HtMioiieepte end etadeal le* aappooefl to have the hita 
uf kacivlodge roggavdlne theea GObHOttmeptMi The flene bt naee 
eo often for vaxniEil/heatlny puri^eee, It a natMra and ahrnt» 
tore be nami hnoan* Ohea« 'tady does net i>ea-;| 9 iklao thla aocnrd- 

inglyt hat li does aoma mx» tn different faAon* 

A 

IS* Gatalyfiet Gataly|ia age9lt»f their »ude of heliavloav 

Tba aganay of oataiyaie, that of proMuttom ui 
of IKilaaolng are vni iona ahteh daaldt ahom ■%« ap«ad 

and oo^ll«tlott eta* of a ohanloal reaott on» Ifeaea fara vary 
tMportant prowaaae ibivolvittg phyelOHibeattaia prlmiplea* 
Basldaa» thefr ludaatrlal inportanoa la mtU reeog^ad* Ma» 
ehanisM of thteo veaetiona t-m a vary lataraatlny nhenivtry 
hy iteeife fienae th> CBfi; aoheeta inaiadae the atm^ «f aaia<* 
lyaia# 

^a Ohaniatry Ptaiy ivomMm doaa not nantiqn 
it in datnUa aa ^afiwrai to tin auaa in tha 03SF aahaw* Xt 
doer eo to an^laiM nkta of ahaMioal reaaHcn and aiao it «1 vr 8 
aiaaa atf eat of asuiiraoi ahSnb «« do in ohoMik ^ tudy nt itSdltar 
kvai* 




QflplKlned eavXlWf i*bU« tfildyng uy? tb» wi~ 
UoaX t6slm» o{ thaae topiot; eaduslvaly iIIbqiiusbcA la the 
' oHena^ $««» I3«lbl tt!«% tb« i!oh««a mtfiar ALBOoealea d^ale «&tb 
ObemiBliry as mlcus jiuii*4i^ipJLia(}s« «» oow take tboe« 
toploa «hloh fall laiiSw (1) Bon<H^talH (3) ifatala (lo^gaalo) 
aiod tbea or^nlo aoaipoiiada* 

n - ittuitaKXo (HUS-iDSTij^rj 

* 

VU oharaotsrlBtloa ol Matala anud noia-isitala* *rbi 

... 

la tho QBErr:; ohea9f otundatry 1 b etitdlefl ae 
iQurQBaia Biifl orsaalo ola* kiwootMc* la Itaa Inovtsanlo ese* 
tloOi «« ataM aoroas two tyrpas at eloneatat 

(1) mtala trtd (11) nuiMaatalB 
Banoa thn OBriJ rohanB eavleaijoa that t1i« geoeral ohvaota*- 
latlaa of thoaa tao typoo of olusoato are to ba atu^led at 
lantStti* The obaptcr la levotat to taft ^iwral proparttee «* 
phyaloal and ohemieal •• bohtrlour and ahraatoriatioa of tha 
two alaaaoa of aonpoanda# ;hilo anrryljig na tb« tcroad $w» 
v«y of tho two typee of alwnmta, w wm aorosa liordorline 
eeeeEi vbioh aro aol^hov aatals iKsr niaHaotaila «hi9 vo thuo 

SntvQdaao thM (the etodeate) to the new otaea of olt^Mute 
oalled aatatUoide^ whloh have got properttoe In between the 
' tao« trow only tblOii here In the ohapter uoiev review m 




luttuiSaoe to avK stadento the temH «:iloye «!i.d eta* 

too* thio ie tm esid aoaai^al to the etodonta aho take 
up Qtumlotty ea thoiv eaveer* Heafla tto roheney itea 
pelbli InacurpoKetoa the sene «a aaeb* Bel on the athev bnoA^ 
Gheo* !'ti% rragmam floee hothet tiaell «lth eny auoh 
dleobsaioA o< elettente Into aelale und xM»»-nete).fl« wk ilt l« 
Qonoernod ej:^y eith the etofly of netalloida eto* jkU^oya 
ere fixture ef two or move eleneiitB end here isot l»jl«etrjl«l 
Ja^tflnoe end the Ob«n» otudy pyo^graane givea an eavaioeeA 
hits of tttoeled^ hat eleoenlasy treatnant le ntaetnK firom 
the ’Wat* 

The later half of Ihe ehepter aoder veriae 
deala with the ^eeladile lawy ae pat forward hy lendeleef and 
gives the hletorleel evNrvey «e to how fron eluyle olaeslfl** 
gallon of eleoentfi into netale «ad noBHeetalet ^ i^eaebed «t 
the nndern peviodie lew end then ^erenpe* nod *p«vlodat« 
jt traoes the hletciriwl developeent of the liuideletf ta lew* 

It farther gives detailed eoooent of the lawy the aetual 
parlodle olaaaifioalionjy the nerite and deaevUe of the pr»> 
sent oleaeifleatlon ote* 

|t Introdooee the hegiimar to learn ahont 
104 elweante in the loctt of el#t tQeoapa* and eaven tperlodat 
only* it U n heaatlfol attnapt to have eondeneed the hnow'» 
of IC94 eleaaate lata eight greapa or seven yevlodsA 



'■ tuidontsj tkp^( elRljQ the game!-, cb' S ‘ oUeisw rctsogaleon 
all ihi 04 Biiti in osae ot CU^a* 'tody^ the perieflie table 
i» Aidoa;;.7ed lint a dlfSnrmt oontexit There le ii« elaborate 
fllr.oHi.'sslon of the Table ae etioh for the purpoee 

o£ latr’jcluoinig the ba^nsysr to the 'Ceriudie lae ae has been 
done 4 a the CBTll ^ahaBo* innraover nthapters S and li; renieat" 
Ively ere ‘■''trBoture of /. the tr43arioi]ie Tablet anil 
•Sleatrono* ct the tTNBriodlo xoblot, eheve of oowae atn|y 
cf tho eorledie 3a« fits In revy ooll« yet the fundanentale 
nro nioBlnft* Iqilarly^ in otuigtero e« have 

elshornto tisatiaeion voepeaUrely of the third vo«« eaeoad 
oolu«i| the futtrth roe and then eoae 6tK and 7th row alaannta*^ 
Befora that the ehaytar 19 ded^ elaborately the wtae of feaio* 

A 

gene. All thle U good and elaborate bat thla ie dlffweiat 
frou the way we diaeMen it Sxm our point of tIowc The no* 
velty (I oiU it) of the Qheau rt«dy iwenranoo 1b Hunt though 
ell theee eight ohaptero have been davotod to the Twriodie 
trjble^ in one or the other fom yet the pariodto law aa tinoh 
hafi lutrer been etated anywhere in the ftaxt# At least this 
is not 00 in cmee ol the OB.'S fohetae* bwra thinga are well* 
eet a£^ yj^pointed and not wsgue and in a round about mmm 
aa they eve In Qluui» rtudy Frograme* iba Oheni* ftudy Fro* 
fSiwm la werboaa and wordy in itw approMih* 

ltf« {{ydrogaai, oaygent :ittora oiddaa f, mydroxidefl^ Omnen 




hydrogen and oxygea era the two key alwanafea* 
They Ihnaa a very itGtwtant oaapeuadA watari^ whieh playa a 




HHroalnettt rolo our Hit aad that og Bnlntils and 
plants* Saaidesi oacmst h^drag^a Itaroxida, bydraxldea «ra 
othar ot oonifaiimdfl xhltsj^ thaae two eleuetiita foim« 

GxideiD axo the Qonpqtu^a of ox7(^n aUb other elonmta (netaU 
to the nore apaolfio}* (fij^drldas* not Ifiolaaod in the pret* 
sent spUahn^ a)?e psraUal oon^oinida obioh tordrogan forinr 
oith netala}* Tixs t»o kny eknento oaiS thalr eoapoonde all 
hava a lery intareatlag gMlttry* iQrdaogaa is th« first 
end tha U#iteet olanent* ft ie m l&flasttsble gaa and Is 
an Important OQaeUtmnt of hydrooarbouoi aoids, haaoa end 
fato b ooaaodily ol iadnotriel In^ortonoe and 

honoQ nanuifaotured by variooo aethod«|, the noat oouean being 
froa aator by eleotreSyfie, rhcre alaoMelty fa oheay* she 
method girea oMygm ete a V'^prodaot* r«sparaUo& of hydro** 
gan from aatolfi by their aotlon oxt aateri, froa ealda and 
allinUee, pr&parUoo and oh^toal raaotiona of tha pe^ atady 
of its tarious forsa and than of Ita iaotoyea and finally 
Ita aaoB«oll these are rery intoreating fbon the laamere 
point of viva* 

Orypn ia an la^ortant eonatittiwxt of anlnal 
and plants life and ft imvo aboat one^lifth of the atooo* 
phere. preperatloii^ utmTaotiirai Phyaleal properttea 

ainmioal ehamteriatloat bees ete« era 9«i>y ieporkat and 
otadenta find thaa rery Intoreatii^ 
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ifttov te a ohcmleal oodpcand oean^oecfl of 
oay^jen and hydfu^en in the tfitlo of liS by yolunc and 8|1 
by naighU Tha atudy of ayntboaie and amiyela of water by 
tboso vntloa la vary Intfiroating for yonag Icarnara* tgeiiA 
rater being a nnlveraal aolvent and Itaclf oontnina din* 
oolvod aalta abloh nako It bard and «b aaeb the hard aya^ 
oin^'n of rater yrodtwoe ant iaihov but ourdy white preui- 
pltatn with eoap and then use of hard water In builera * 
oil those are very Intoeetlng bits of knunlcdge about mt&f$ 
rhiah a atudont leame in aheeietry and otuadatry alonaw 

Oaone and hydrogen proadda are cKn^onoda whlah 
behave both ae oaidielng aa aell aa rodualng agents and form 
a very interesting oheaietry by theaselve«» Baaidea^ the 
nanufaoture of 03 and uecs of theae ooiipoande are equally 
important* iiydroxidea as the naaa suggeatB are owpoundB 
of hydrogen end oaygen with a metal* fhc« water aolitbic hyd¬ 
roxides ere teriaod as alUmUos« tho notsllio hydroxides In* 
soluble in water and ealled baaea, all aueh elaBsifioatioaa 
ere vory Intorestlng a'ld nsaolng for the young students* 

A 

fhs GB'E roheasB of stadias resoguieos this 
as snoh snd all thsse disoussiims srs inoorporsted tharsln 
in tbs text* 

gn tbs other had» the ohsmit rtui^ eoursa does 

not bothss about ousb details of these inporlsAt gassons 
slwants iMT is there eny ebemistry of their Jafiovtant aoio* 

pounds* tvwa. water wM«h is w«fy mam and then hard ani 




9 ^ 


eo£t vihtob «rci etmily IVun. tbe poj^t «£ 

viosi ef uaBbiag nto* «» nil thnsn SiaeiiBBi.imi9 ev« wroludod 
£^cim the Oh^ rtudy» ^Mle the GU:?' eoboBK) laye n due 
ctreoB on the nU these de1all% tho cheit* rti^ l^'ogrinne 
cafely doer evjay eith all eaeli iaj^rtnnt dotalle* 


HttreKW. itt (aycEt et«^ nt^ fo jagid nsfl D i,tei^teBl 
8 H^yole, fixation of itJioeyherlo v &. :Pertlliners« 

--a- ■'■ "..-- - g- - ■ 
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]^itrog«Qi le €X);il of the ntsioephevo* its ii^ovtaut 
ooHCJOiaadpi and , have got thoit oea uacn* lo 
au laportent ooaetltnteat of the fertilieeT eud foeiae « 
baohbonc) to this Indaotry and for the progreea of efjrioultive* 
Beeideoi it in need In prodiMlng ouolliig effc^ote* igiirift 
acid In iieii)ovhfknt eo un aeid» it ie used to prepare rnrioao 
eiqolooivQo, and tto nitrates are unofal ac ferttllaere • 
lliDlAN eaXt^petcr end nhlle eaiVpeter are the tau old aon* 
toon nitrates u£ ailnli aetaia* 


of Qltrogon and flaatltai of nitrogen 
\)gth these ivt^eaaee hare got their own eigolfieinnoeti the 
later being laportant Iron the eeonoitjr point of vleon aa here 
T^e produee ecu^ands eith industrial anee and hath hoiag aig» 
nlfioant as rogarde their ehenioel detailsk 

fevtilisere have aplaee in oar national eooasajr 
and thay holy to aolvi food prohlob jawtiliaere are ehanioal 
eenpeande «ed ^iv nainlhetare ie a oeaMweial yrooiea« 





'rh« OBr " t'oh.'ne taie 4loi!U9 mil lif inolud&ng; nil 
thc^se Almisitiuui? 1»lt the Qheiiiii rttuSy ]t»ofeQ ail enoh details* 
ci^lcBives and faytlliswei, isUoh have theia e1»vioae 
portonoe* avo eativeljr «BBlnde4 l^oa the textual diseHseioai 
in the Gb<o>« rtudy ^o^oBaae* fhengh the ohea* rtovfy ^o^ranne 
4 gob not give these detalla ar; ahovei^ yet tt gives the phyeieo*' 
ehooioal prlnolpleG involved thxein in the manQfaotqre of 
the iiohev^a ^oaooBk-'itlmt uf 

(3MfhtaL.Dioxiae anil flarbcawtogt 


The Inovgenlo ecotltm of the Ohri eofaeae In* 
oludee dieoHsaion ui (mrhtm dioziiie^ omrhoaateai eevbMi mmio* 
xide and Gnayole in natBre* ehlle the ovganio eaotion deale 
with hjrdro«eavhcns« their ganoral nathede of proparation and 
general aberaotarietioo ete> and a lot of ottuw erganie eea* 
potted e* OarhiA Monoxides and oerbon dioxide aro the tvo 
gai^'^oh^ prodnote ehleh oerbon ie hnoen to be having end «inr'<> 
bomtee av^ the mtallio ealte cf oarb&nle aoid xith aetale* 
carbon eyele in aatiire hae got its om eignifioanee to a 
Chenlnt* ill thaee are diflaaeeod aa eiteh jbn idie OErs 
of ehanietry e^d the ohea* £tni^ rroilpraxnB laelts thie all in 
ito uen eay# 

BS* igrdroehlorin aol4|^ anttUe ehlovideet oacol ^ IMiOl 

. . . . . . . . .. .,| „ ||J §„. ..>. ,., . .. ^W 


;hU* the Ghea* rtady diAuuaoe the BRlegene 
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in oiui^ticjr 19^ It Imlude tto oiarvesiKmdlag hjr^ra* 

halo eoi^fi PT tot ttiftt r'^aua the aetoXAio tiaiidr;o» gut the 
aohc«ie liioXodee tho etadjr p£ lOrdroahlorlo aoidi the 
aetallio obloridee and than that of ox/*ahlovidGs ta the 
fora of bleaehiag ponder tod eodlaa oxarPhlovido* BXeaohing 
pmder le net a true osy-oKloride hut it le a ealt of t»o 
eeidnt }10X llOio uith a.i thr, eettm* utiiile tahini; up 
Oa' Ol I Its «anafaetwe» it’; oheaioal propertloe and hXeaehr 

A 

liig proeeee for hleaahibag qioth pto« are folly dleoueaed ia 
the oohewBa Bloaoblag ia a eonaarelal prooeea aiid fe 
fully dlPOtt^ned herein In the Ohl'^ ' aluu»» 

Allotropy. hydroi(wn oulohide* culpher dioxide, 
mlphovono uelu ^ aulphltooi sulphurio auid & 

wuiphato......... . 

Allotropy ie a phenoiaeBa hy virtue of afaieh an 
eleaont exiet in too or aero than t«o fovne ehioh are phyel* 
^lly dietinet hot ehonioaUy eaae« the tao or nore form he^ 
(Milled allotropeo. She pht^noacba of allotropio aodlfioa* 
tion ifl found in earhout uulpher and phoephoroiw eto* fhe 
verlottfs feme are hriwlly uloeelfiod ae eryetallino end nuiv* 
aryetalline (or awrphous eta)* rnlpher oxhihitu this pro¬ 
perty and dstailB are i^ven aaeordingly in the text (!Fhe 
(Bff^ eohcMfe)* 

gydroj^ aolphide and eulpher dioxide are 
ayftgomAB allti their am ohmeterisUee* and Kippvs 
appamtan are very emntsn In ohenistiy Inhoratoriee In Zadia* 
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It Irlnss Rb^at th» piireal|pttatl«>ix of tbe (MUoor ot itto ae* 
@0)»3 wad the fi'ttvth groupc of baal« RadleeXe in aoiOio wid 
RlkaXinc media y<^e]pQotiTaljrt ! la a bioBOhiag a 4 ;ent with 
dlotimtlon different from Oi,t ehlnh brings nboet ntrong 
blcaOihlae« 

ralphuroHQ weld end snlphlteo have their thoo» 
ratloal laportonoe* 

^ Hlpharle sold is a Jclngf of ohanloale: and tope 
the list la lie near* Its nanafaetnrc by both the load oham- 
ber prooeea end the Oontaet proaeco hee got a history* The 
oonemotlcn of the oheuloal In « eoantry la ait indea of hw 
oonn^fflo adyanQeBwat« UoreuvaCi ita netaUla salts l*e* sal* 
photue have their ova Rscts« The 0Br:R sohomB prooesde m, 
thoee aaBuqptloin and gives an elaborate diaoivaslon of this 
all aeoordlnglyf vhile Qhen» rtady prograane very nloely 
onlte ell theoe toplos* phyeloo^henlenl prlntlplee lavoL* 
yed In the wanotaetaro of the sold arej^ hovevery explained 

nicely* 

SdU phoephlno* phoBshoroiu p^tcixidet^phoseborlo itolde 

and ftSdlmfelW Jfe'&ddes^i JtoMafPM 

phosphine is n ii^evtant jps similar to 
swnonla* It alee differs from mnonia in sqm respemt* 

phesphorone givee a variety of oxides and 
these oxides being aolhble la aster prednee a seriee of 
aoids* otti of thisa oxides adid teidoji r and h ^ are 


? rv 




fvoolniint oo»]^iU3.^o thciv acidiutt tliaar. have 

m obaolatvy* lo addition to thlo^ the two ohlo<- 

rtdaoi^ tirl*otilQvlde at^ pemta ahlorldc of phosphoroua are 
ar^ixally Intoreatlag* Th« OBr' eohcue diaonoo'^a nil those 
an aacth and tho Ohro* ^tudy ^i-oj^rantaa aieouBsee aU thle in 
a scattovodf roundniioat and not in very dotelle ahont phoo» 
pnovoue end ita ciay-aoldsa Its ailotropy, nateh industry 
Based upon tho iie« of phcaroivs oto* ail thsoe nro alastng* 

26» Mtlon of ciilioB up^ baftesi sodlon eilloaio» dliasa« 

iMMGftJC l anfl ii juur il n iii a fl i iiftiiiii m 

AP Gsrhun oooure widely in the plants and 
anitaale* world, < llioon has s^>i ^%eally prondneni posUloB 
in luor^puiio worlds vihore it ocnertitutos sore than 7@^ of 
iho earth'* B ortutt* Tho wide in^ortenoe of ellieon 1 b re<* 
QO^eed 1)y the CU'^!' eohoiao and dleouseed aaoordla^ly in the 
pages of ttup !?<xt desorlhed f<« the purpose* 

I In eddiUoA to that gleeo Indiutry has got 
its own hietory and ebeniehry* Borio eeld and boraa ere the 
iiiQiortent eonveunde of Bor<m dosorihod hero in» 

ihlle all eneh dotaile «ro isiveit in ^ 
sahme^ the dheiht ^i^y ivogrttae le efaameteriecd in its own 
way to dive a ronndehout and amtiaMred detaile of all thee* 
enb-ooneeptex noreovera dUacahleh le iadtepeneihle ae 

regards ite v«ry aeny aaee i&t la a ehentoal prodoat of 
ecmeroial iMportanciei) la aieBiaii Uim the textaal diseiaaeion 




^erJ,o acid as i'hoiv oalQulQ& ixm thA Oiicn» ^tudjr 

’^rograuaae* 

III - 

1 

26 * pi;:* 

folntrd oat oarllesr^ ^ictnUod atod/ of 
cortniB. notola in the distinotiva feature of thr) OQi'V Bohfiaa» 
!iaira fur escantpla In aaso of nilrcr aud for that venaiai for 
all matfllflf ae dlsoaea Ite hletov/^ oooiurveaoe in ttia fomft 
of oroBt astBilturgjr and the verloue stops Involved there^j^ 
ito pbyeloal and obanlcMLl propertlee,, ;Mi important acaiqi^un.^e 
and flrnll/ nseo of the nrtai tinder dleoueBloia ibie is the 
(janeral thomo for ail disouoaion of tho netala dealt in 

hcrooith« 

' liver le hnoiaa alnee ages and Its ornaoents 
are vorj oonman anongei our viionsnhoad* It finds very m^tr 
other asos* ^his is equally true of m (tbo only liquid 
natal ) regards their atlUtyn Qenoa the OQni 

achens deals vltb the Botala auaardiiigly» ahUe the Ohen* 
rtudy Frogramaa does not give sueh detailed Ageln^ al<ntg»lth 
these netale ve disoaes thslr iiQprtaat oepomda and photo* 
graphy» while the Ohanu ! tudy T^ogranne is silent all shout 
this* iguia photography^ an lapirtent ohenlaal ixtduatry is 
also sis sing* 
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AB dioaaecKj < arliov in ,scotitm iVj o£ tho 
preBont ohBt^tir« ailoye ond mixture of laetnXa and have gcit 
certain advRuia^sofi &vdr metis fiiaB,<r «s vcgiarJa thalr nrae» 

Tho BiJUnya awaei «t)iov« are studied in details as regards 
their oonpositirm and uses and thoeo alloys have industrial 
In^rtanoa* l!b& art fif obialnkig an alloy frua the tsc er 
aore aetale is very meania^ul to studoiitt and henna all 
this dorms the part od dieouecioa in the CBrn Bohf(nc.| while 
the Chtmtii rtudy aonrse eaolude: tbeee disousslon and gives 
tally tho fl)yeioo«aheaiaRl oa^lamlinn of ailoye in general* 

^ ?^^ndy M tljeJoi ljai.iM ^a gO-HfidBi. 

WOJU ua o„» KaiBo , KatJi, 8a ro . 

^ d 3 «4 SSS 

wwro^r iiwos A uajo. 

a d 4 « 

1 » 1 » tfflr, fl* I^OOg, 

Agsl» dgR(;3 (and :'hotogVB9hy)| 

OaOO-v C«0, 0a(0ltL 0aO„, CaOl Oa (?’0^) 

4 A|( « 3 4 8 

mA ot fairiii} 

aw* 3100^* afts* nggCijj, as^o, 

A1(0BL Alums} •^^des at load, white lead}" 

3 * 

Fe yenrio ali% nratiag of jraa* 

All these «(Myo«»dft are dieetieeef ne regarde their frepera* 
tie% yreparliUie aul aeee* fhesa eesv^ande hara got very m»r 
uee« in »edi«ia#r «yt» Indnstry, yaJaling and eo on* Again 
photography « prat«s«i<^ has baen adopted Iqr araqr 




nitid 14; ie fethw m indnEitvy \ililoti wide omflnymeat 
Dijil^ortanltlefl to eo OHnya 

Ttustintj uf Ivcn ie a national ^otilem not only 
with ttSi but wlthdf mtione Hw QtioK Itrun in being ee» 
rfoded ana xaetod erery y^r is a irublcHt, ehieh faoee the 
o'ocMoi* Horn whilo dlrx3tt£i£,in£; irantiu^;' ttie ca3<:t: enhoae 
al£!o (jive?) proventtve laethod to ooutxulg xHctinj}* ill thin 
ir ucefttl for fitudaiita of ahenistry* snt the obaa* f'tiii4y 
dleouesoo only uorroeloB an€ rtteting in dotalle bat not other 
oce^Qundsi ar. detailed above* m Haot the cbeaw ^tudy 
(^Biene does not give aaay dutaile of the obmioal oonyounde, 
whiob eo ever* oi^orwiee,, the^e ounponndc^ their srej^ntitm* 
^oyertiee all have Intereetiag ohenlatry end then their ueee 
in our day to day life adde to etudenta liauelodtie and benoe 
the CB^' Bohcne of otudieo in nheoietry oahee the beet ue* vf 
theoi| nhile the Ohoow f tody is all alleat about it« 

Having dieeunced the pbyeleci^heniOBl tvin^ 
oiplee and th«u Inorganio Ohenietry in dett^e, m take up « 
ton elenenttwy orgenie ec«poande» 

orgaaie eotupoodde ere a olaee of eonpoende in, 
ahieh the predmietiEHie ie that of earboaii oerbon ie laioen 
to bhve « iintiptt jHfoywty of giving lia]aMSe«>*«treisht ofaein 
cud elesed irlage and «e eneh it givee m very large nanber ef 



ICO 


I'hila ot^er than at oarboun in nhioh 

thore io m llnkaijo and whioh coutnin iJirodoaliaantilijr others 
elciftente aro oallo4 inorujanoe ooia^oundc* 'ihe gBri?. sohonQ 
trie? to dvffi» thua lino cf dcwaroatlim hetaoen tho tuo olasBea 
o£ oos^ouadet* tha other hsna^ the cbonw ' tudjr l«o£?fn!ffiw 
luit sn^ eooh dinttnotitsi mhat bo ever revth ite 

SJ, '■li oiiiontaty analyirie yf jjrjuiie Ooajjoan.'Bf aatrA’^* 
mmtir.'ii of ootpirioal end m:j].cen3er fovajuaQ tron 

- - 

Thlo aunetittttoe tue yhyelsal and tf/Boml iatrow. 
duotiott to orgenia ae a «’-uib*(Hsat)()3.1au» H«r« it is oeoentiai 
thet otndente ahevM hnow the teohni^tie of finaijreinft these 
aonpautnde etod aino that of detarnSnln^ their eniiiSvtoal aaft 
Btfleonlar formlasK rhiah altinriteljr Xende to their etroatnrel 
forntiXaet 


The (B. K aeheiw a»auao» these fttadeiiwntale and in* 
trodueem the XMvaer aoeordihg^^v while Chen* ^tit<^ 'TV^TaiUMt 
proooedo in lie oea tyeieal eay ee le oleer In ctaepter ia« 

Sla W.itlMLHay..,'Blt.iai3r.«t^^ 

teEa??ig!ib.j:&3y^.3is& 

tt«ty fluhleat dlBelplloa faae ite own ternl* 
mloejf «nd hhe eaMW te tarne of organle ehenieiarjrf The wordai 

j^tHaenalatiiwey boMeleeotte eeriea and ieonerimi have $o% their 
own Meening in orgenle ebnalstry and these ening aany ethere 




bydroonvIttoG ns a hcmolisgotta i.ojfloe bbA thAir nothoSe of 
j^efovatiEm^ their iirogertLi n m& aeoo hare horn fltmueaed 
in the toxt In the OlVT! eohetao* The imlosioii of there two 
iDSciberr (jiveE; a goad introdootion to the stodente of the 
nydrooerhono In {wirtiealer and of organia ohealetry Itt genern],^ 

T'etroleua ia a eoiitoimd of dorh» ding^ and 
vioeoufi uatwe and lo oceuioalte stxtnre of varloue hydroearbona- 
buth eatarotad and aneaturatedi, g»eeoaO| liquids and solids* 
it oooraro under the oarfaoe of the earth at varying de^the* 

Ito cxtraoiion and refining ere induBtriai prooeaeee and the 
petrol obtained rune our vohloles* 

Thin CD^'E aahoae gives all detaile rogardiag 
the above aulntopioB and tha oboa. ; tudy Prograsine deals then 
in its own way* oraulogOHa sfrim, dlaoneaitn about ]ii>th8ne & 
rthanc and that about petrolem are alfleing from tha Ohen* 

')tudy Brottramme* 

Pft oatarftted hydroearbonat ethyayaae > ecetyloa^ ., 

yhftititjtf. .n£ imafctaa!*.tBd.ji]iltiifliil»R 

m eddltien to aothane & otbenoi, whloh B(re 
setidratcd hydruearbonej, the eobsBi* envteagea the die* 


spaolia&ne of the two elnaaee of anaaturattm eeleeted are 
ethylene and aoetyleee* The flrat gaa repreewte « double 
liwiM fiia and the eeennd fsee atande for a triple bend* Tbae 
both of theee have aigoifleanoe for the 1iegiiiiu3r« AgaUt 
eharaoterlatla prepwtlea are attaehad to ewsh noloeiilee 




and the seno ir »tudlod in dotcUa in ttha ob:T- schenc* !?b» 
Oheot rtodjr oa tba othw twi4 ie daol»diag tU aucb datailsu 
It diaouasf r about unsfitoratia But not about ottiylene and 
floctirlim 


33 # Trepnrfltlaa & pyoporttoR ot HOHO A 

fJHClJOH 


ii»iiiiUMniwni I 




ilftor the utuOy ot bydroonrboan in ori^otUo 
ohenlotryi ue have nluohols, nldehydooi ketoaau^ftol'Ja ote* 
sad su on# 

Oi^Cll fj OgiigOn m both first two neadJero of nleuholts, 

llGllo is u typlooi (first) sxdobyde and OH OQOH is firat 

3 

anung Aii tbere oofl^oundfif thslr pre* 

parati&a and propfctiaa gtv« n t^od inrl^t into l^aaft 
rcapaotivu fanlUes and tbao students iaara a Lot about 


Ilia 0B!1 aubeua iaoMe ail Ibaet details 
and th« OtuMi tudy taben up as uaual the detailed fltHdy of 
hl^er eonoepts* Hut their iudiridual dctailSf properatiw 
fyod proper ties etOi o* aU thnee ooa^feundB.o.jr'C V'^ 
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Bofwe m take upthe sriilsal Bar?ey nf tkiosci topiOB, 

uhiob have brea Inoluded in th9 Oheisi study Brograrmi bat not Inr' 

eluded in the syllabuB itf the CBS^ SehMaOt tiew DolUi and hetiun 

exoladed from the textual diueueeiEm therein in the OBSE soheue. 

It Tjould he npproprlnte to oako a {«» ohaervi'.tlonS)" 

(1) mu. uliJM GuUhya. M,iidui»ii> 

* ^ 

Ohim« study oouvse ie not meant for s.11 sohoole to ade^ 
itn only a fen eelcoted eehuola have adopted it» hlkealsef it is 
not ucmt lor ell students, only ahove average atu‘’.eals take ap th 
the Qouraot The prujsot Is still in an experinr*ntal ntagSi 
^n the othtv hand, the eyllahas framed hy the OBSE, 
noe Belhi is meant toe all sahcols falling under the territorial 
Jorlsdlotlon of the Osntrol Board of seooiuinry ’ Ouontioni, New Delki 
to adopt it and it is mtmut for all students, shosoever happens to . 
to;;o up the SSigher Usooedety exoalnntloa* 

(il) si'UDl: A fine human endeavour 

Ifbs Shorn Study 'rograisma is an out oome of the efforts 
of peraans as aidi^ piaecd as ifohie»LaiNPate llrof^ a,Ti Sob Borg as 
it ohairnan and l^of« y^AiCospbeU as it %cotor and the Board 
of oontrlhutora inoiudesd^ tso doaen eniDent university vrofeseyAs 
Oolloge ^cBoher-’^duBBtors and Sohool Teaeters in the subjeet and 
so on. It is a preuareraa# rite dlstiaotlai* 

(A the otherhand, the OBSE Syllshas is, of opurse, an 
outeoma of the «Uis senneotsd vith tsaehing «f Ohemiatry both 
at the unireralty «C ^ ^ 




ill the £jtntC| ntid ee euoEi It le better thmi vnr.oue ether syllabus 
arailnhlo olnmhers In the eoantryj yet It Id not ns a result oE 
SL^eolnlly-felt need us Is the ease qS QtienK Study Ouures. 

(Ill) Hhe Htudent^ABcoelete hae en oxiJsr^enne (uf ;j yeere} 
oi' tenohing ^exUniversity K& Segros olssses atQ ») and henas 

whniover crme by way oE oritiolsiu or survey for the Text in the 
QHin' noliciu] (as ^iisousBcd In the ]jreviouo chapter) is out of that 
actual tenouing nxpsirienco in tt.e olass room sitirttloBi^ Sut on 
the other hnnd| tho arltloiBin, regarding the dhcmi Study "rogravif 
that follcK/a^ 1 b ns a rreuliof the aathor*s hnving attended the 
tuo nura^r institutes, onr in Ohooistry (Chm, Study‘^r.^Ctrenns) 
nnd other in phyaioa*out»>«hemlstry (’"•SuStC* ’^og'asne Oheia, 
Study ^’rogrsiime) and hsving ^ne through IntenBlvely through 
tlie Texts (Shrm* Study Gou»'sa}| under the guldnnoa and Bupor« 
vision of Sr* k;«0* tsithw , seeder in Oheolatry, Sspartmeat of 

4 

tjeimoe Tiduontlon, vihllo undergoing specie 11 ontion la Solenot 
rducntlon during the AssoolatoBhlp Oeursn at the vnticnal inatl* 
tute (i£ rducr.tluu* in otirr worde, crltlcisn to the Oheis* Study 
' rogteiiuie is not out tf dijjbet cjBSs<*rot»a ei^erieacea as the sans 
1b in 0006 of the omSB Soheue* 

Bavingonde ftese ohsemtlon, se tahe up for erl- 
Uoioft end BU'i^oy the tojIilBS exlasively laoludedi lu the Oheau 
Study ''rD{ruuuai« 

1, OhfflBistryi An mperlai'ntel SPioPoa (yddflCah - |) 

gheolstry hi an temper Inental sofence^ In febo uain 
theme of the Ohm* Study iProgcaianfi and the prcjuranme starte with 
tOhomieEryH m EK^Trlamtal 9cl«nce*ee the very first ceapter 
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in t!io Toxt moant iav the /.lusTiioae* Ho^we trent 'li^oleniQc as > 

a hmnsn aotivity* uore the atijironoh Is not Juet to relata 
the acrtivitles ne anoii but to {jivo their alfjnifionioe, The 
reuser ia loecla to oonsjor* *!'h«re do the faota ooua ireiaj ? 
en>< «het doeg it iioeti to oxijlain fnots ?' 

The aneser to thrso queationo renily oonatitt tee 
the (^lat of the Qhai>ter under dlsor^esiDH nnd the meaoa^'e of 
th(' ahem Study rro^;rR)uae as a «ihol«« Though anmoring these 
gaoetione soeae to be oae/i yet It requires intrO 0 i^Qotion« a 

trooesa not very easy for noet of us* The i'icao ooutsjnee ia 
this ohapter are pYObnbly the uost important in the bowr.. The 
etudeuia need a oorroot vlev of the underiyin^ pattern of 

Boienoe nod of the Gcanlng* iiiaitationa and purpoee of this 
pattcin. Ttrst io viby the ohaptut unde? disouoeion is tbersi 
9!he oUapter intends to (^’ive the atudents a feeling for the 
"hotlvitles (£ soienoo" and they (the etuNonta) ere uade to 
bo a.;are that seieuso, a huiaaii aotirity* la based upon ob* 
servetlonf tliet obsenij^ion (beiiig carried out by iiUiaan beings) 
must ueoeasariiy oontd & unoertaintyf that from observation 

(containing an olcmoat of unosrbiinty) a senrob le made for 
regularltioSi^ aid ihd; fri^n the regeuavltiee arises the basle 
Botlvity of saieiDe: taondsrlng why i* 

The first cihaptnr thus dc^is with baeio foots of 
so. enoe as a hunen aotlvlty and the very first day the stu<* 

iients begin their observation of a boraing v»k oan'^Ue. Thou^ 
the expwiment, as it seems to be» le very slnpie yet it is 

very mooh thought £rQvo.^lhg and depiots the abdve «prlnciples> 




in a set aequence. it la not merely Boeing a burning candlei 
but it ia ail full of aoientific activity. Tbe firet chapter 
in the Text and the corresponding very first experiment in 
Laboratory Manual thus try to ensure that these oonoepte 
become part cf the atudenta^ experience in an orderly aequence . 
since the gist of the first chapter is the meaeage of the 
whole programDBt^vbich aa a whole is abstract^ it baa been 
carefully stated in simple language and couched in familiar 
metaphor. it haa been stripped of the formal trapping that 
a r e j oh a r a ot erlatloa .of a highly o r . CTn iB ea ..B y a te m.— i ai Br . Bb y.i h a 
tuatlamfintal. Idoaa arc plaoed in sharper fooua . 

Tbe Very first chapter Blongnitti the correspomlliig 
first experinieat is the land roark in the nhole of the Qhemi 
Stuuy Frograouae. it begins with. Ohemistryj an experimental 
Boienoo, and trios te gauge the nature of eoienoe by engaging 
in sci(''ntillio activity. It picks up the problem which interest 
a chemist. The chapter is based upon the examples of the 
aotivitioB of the soience rather than on definitione. 

The progtaiuiue does away with definitions in a typical 
American style and at the same time it does not define che¬ 
mistry, it does not detail, its various branches and so on* 

It even does nob define soienoei but it enumerates science 
as as aotivUy. This is how the Ohem. Study pprogramme 

differs from tto OBSE scheme as re^rds the first and the 

Hi 

introductory chapter n tha two systemsk 

AS regar da the first chapter of text book on 




ohoiolatry i>y an lH'iinu authov, the author firstly d<'fiaeB 

aoiiaoof 'uuuivat a its various bra&olina, defiaoe ohemietry 
aad ite brnialtja sad s;|jn» the first ahaptor novsr 

^;lvt s a sot S' of *7^iiiui^l< a to bo folloaod as is 

tho ense uf thn Ohea. Study rrO({ratamo* 

A Solentiflc MOoeli TH. ATMld 'HhlUh ^OuAtS'B -H) 

<i uero lb ahni/tar ll, the ohemt Study trlrs to 
devolt ]’ t'lO >atOi.iio th(ory' ou tho oasis o£ tho •vuluus data, 
vihioh tho atudonta ooUcot in the dMrreoponai&s; experisiont 
in. tho liBb. Tpnoal md thus the theory dovsluped here not 

on a hlatorical pathf but on students own experimonta of 
Qull' otii^ V j].uiiu.,e etc, Thus tiK> chapter undor disouaelon 

has tdu fold purpoeesj* 

(i) to introduoe !»ol(-ouleB with tho help uf 

bypothes.a. it trlre to show 
the soil ntifio method in nation* 

(11) to o.MOw that all gaeea inoludlng 

('4>va "V a oonslantK This leade to 
"yonder whyN £t direatly conaludes 

that dlffereut gases have different 

uolcoulrs and this diffrrenteln noleoulr-e 

/ 

in any two gaar.e is due to variation in 
tatoiao’t'''^i'3l)^ BubBeQuantly ends by 
iatroclnoing ’syuboln* florHUilaQS' 
eto* 

Ths ohftpter « a whole roTolves around those 
two ideas and in tho lj«hi of the eaid dleouseion the 






(i) tho vr Bcaao of sab^ual’ts^tomaolu tbe 
oolaoul' a of gas« 

(li) iWoeaflro'B JiytotheeiB 

(lii) ridiativi viaii'ht of Hol<?ouloa 

\iv) !Eho H.Ue' 

(v MtJdQlfl .-f uoloouXos 

(vl) Sj/uholB r!n<i fomauJarfi, 

Tho aaiicat foaturcs (£ iha «fa.ol« disouaeioni 
whlob to the dotrelojpent of tho Atomio Theory in the 
ohii{)to under dieoueeloai aret 

(i) AO in the provloue ch&pkri saeoe 

ere aoapoaed of pertioXrs* Tbie me applied here in the 
ohnptor tinder dieousoin to bium nhout tho properties of 
gaece l«o.. vieljjhtfl of different peirtlolee of (^eee etre 
found to ho difforont pd the dlffcrr^noo in gnoc^ooe behaviour 
in tcn&e of ouXoia'i eoXuhiUty in «ator« oehaviour towards 
litBins all tbia led to propose that raolooudoa differ in 
thoir fltruotinro* it wse farther oono^dod Vj saying that 
nolecules aontain wnUer hunting hloeks called *At<Raa'i 




^U) n>^vinG i)r<'Qent(d the ixiatatue uf 'aioisa' e«.t ' 
hege» rejjirosuntlzig the etructurc d| the jooloouls^e tbruugh 
noleauiUtv models end laoleaolat foifoalaoi 7he modele ej&cl the 
formulaoe picture wtmt ie knoi«n eliout the nuraborei types end 
erren^c'nt ot etoits in the aoleoaloe presented* 

(ill, The use uf atondo theory end its epplio^ility 
led to propose that etas ere present in oolids end lldaide* 
Henoe tho postnlete heooafia; jitoBiB ere present in ell netter* 
Thin is the moat isp^tent ooneept drvclopt'd la tho Chapter 
undor r‘.-vieVI* 

;^lvj fhus the mcdel '•a theory/ gross* it is 
applioeble to various situations^ the laodel of ten groes 
aore ocaplext ntoaio theory* ns developed here to oo* 
relate oheoicnl bchevloor, ia auob oiore oonpliosted than le 
needed to crplein thi' staple gee behaviour end has lad to 
understand oheuletry* 

WU^ 

Atonic tli^y itoraa en important part of dlscu«ii<ioa 
In both tho OBSR Soheue aud the Chen* Study TVOgrauans* But 
there le a «trih:ii« differrooe in the approach betaeon the 
ieo projeots* 

X& ease of CBi^ SoheM* havli^K given a little 
introduction about gases end about the life of John Dalton* 
they aU’aight avtay put foraard the xaltonfa atemie theory 




iiim tiiQ aiodera ritui .0 theory* %in tiuoh dcHnitica as 
*atoma^ iiiDlQduloB,i isutoiies and isolars e<;o» follov« 

??oxt to tiitii it londo ua to tdaouee the ^VMgadrei’B^' 

Hut ivcvluuo tt.dlii\tf •^^Q disciuss variouB ilia^a of slamical 
coia.lltintlv.n and tlioJi' dorivntlon etc* in tb«: llc*ht of Haltonta 
tlieoryt AU this ie trnditioml and is liBBod ai/on bietory of 
olienlstie'y, as vmvIouo iaue eto« «ero i^ut tti; olirauo3.ogioaUy* 

Tha ficliame follvto tttia aj/ivoaou. ' I couroei tbo saitoata 
tliflory nnd tie dcd'^on ot the vnrious of olifiiaiaa]. ooigibi- 
nntion are a land uark of tb OHSIf; BahaDG - a tbiiitg ahioh is 
iiicely oloid ig A' /ia tha Gh^ i^tudy 


But o<& the uthia' hand, the oonoe^t of a soienIXfio 
nudol and therahy the growth of the atotfiio theory without 
Burveying cither hiahjry or BBltoa*8 at^iaio liied&yi the oon^ 
oe|jt of atottf itioGe d lool^caXeB and 'ooies* follow a natural 
Buquencer This is the strength of the Qhan* Study rrogrot<iu)« 


The OUST echexae aduj^te a hiatorionl. and traditional 
approach regnrditig introduoing the Icavoor to atoido theory) 
while th-i Ghojia* Study fillowe o eoioatifio uodel and thereby 
an epproaoh different l^oa ttisioriwl* m the fomer) the 
dotinitiona both precede and foliew,) in oaeo of the la tort 

the defioitione are even oaltted. 

c 


9. 


(OliAi^TJcB . lllj 



TVevloaely in the ceioa* Study, in obapter l ?., n. 
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WO have iutroduoed tyj ItlnOa oteujgoe ohau^rs like sdliil** 
f of WBX which A oallo^ a iihncio ohan^o and ohanigea Ilka 

oombttBtl^xi whi<ih are o^llT'd a oheBdcal oJ:«iiig;e or a 

olwionl roaciioa* Ohaptor in inircduoea the Imrnara to the 
ohemionl reaoUons* 

tiidiiAMil* tfwhM the heart of Oheialatrytt 

•% 

The oeutral eotivit^ of tie ohouiets is to explore 
and (xpluLt the later l^'pe of ohangtjBi Homtjtiuies he oaueoe 
or brit^e eboat a olnn^je and aometimoSi he trios to prevent It* 
Aleeye he wlehes to onderetond end oonirol the ohemloal ohan^e » 
now tu etndy ulioiidoal change in the ohaptor under reviewi the 
effort has been oade to ace tint atudento dovalope an under* 
Qteuding cf elcnirnte aa: symbols} ooopounde furmnlae} atone, 
molecules ami moleaj ad finally ohenioal chelae and otanmiDBl 
equation, it in la re in this context that the Hole methotl of 
aolvli}^ lerobleue in ve been vividly introduoed and the mole 
method groeo from tbs balanoed equation itself* . in other words 
the language of ohemiatry io duly stressed and develope^d 
herein* 

Ounoosts deYolojadi 

. The varioue mw oonoepts developed herein are} 

(1) oonservation of »usb (ii) The mole eomept & Its use In 
Bolviag problems, (iiij Equatlom how it repreamats a 
oheBdonl change, its « aniafi aid 4fni^lo»*»e* 

l^hc main disottBetm "The olmpter ae a whole is devoted to 




the QtufJy <I ebaiioni reaction uitti Ibo fuiloaiiig ti'''rsi){iotivcv 

(1) OhoiaicSi reitactione are Introduced via tlsc decoai" 
^oalt^ou and 'of untor* 

(ii) Oonsc’rvtioa of nnes Isndo to oquatlono 
(til) CaloulnilonB basrd oix rquatloas, tho nolo 

Oou 01^) t. 

<!>he chulc dlaoi]LSv''ion is nothing but a rcnl look at 
BoOie ohomloQl reaoilons from the otajcnte point of vice. 

OhealcHl ii(s otiun foroa a bnoUiune in Msderstnnd Ing 
ohemistr/ and ohenioal reaotion le a aynbolio repre Bontotion 
of a ohomioal ohnuge •< this ia OQually ruDogaiswl by both tla 
Chem. Jtady ?rogrnaiia ad the CBLl Soboac. 

m onse cf tlio OlsSS scheme, the approach adopted la 
that thnc ee introduce the ieernt-v to ohemioal ronotion 

dircotly with tbs helpf(chenioBl equatlona and thereby ve eey 
that as elenont is reproaented both qualitatlrely and quantt- 
tntlvnly by ^symbol*I a funnoke is (]^alitcitlve and quantitative 
rmpreeentativc of a contpound, the eaxw «ay the Searncr is 
introduced to ohenlod equation as one «hleh represents a 
ohemioal reaction both qualitatively and quantit-tively. cf 
OQuroe, inti^ive cimmioel caloulatloaB are baBi.d upon the so 
chaaioal equatloBS but not via ’Mole ecaaept*, as la the 
theme of aioh Hie oaloelations in the Ohem* Study Frogremne. 
the OBbli sohee* Btroet!i';« here tin balenoing of a olieqioal 
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oqunticji, tlu a aiiiiiy ail aiguitio8t.oe it hee got, tKi- 
tion it ojnvaye and limlly tie liaitntionB cC a ohsmioaL 
egunti'4<n - the ooxeeiJifi > very ifiiportaat from thci lenxmra point 
of view ^ut dealt la the Ghcn^ Gtudy ri* 0 £ 9 raiu:;.e in R different 
way. 

4. siauuduim i£-j|^-,.A.tWtt.^& .t,li»,,a>rioflin ,!ft>hla (CHAfTH Vi) 


The Ohnptcv lud er review ie an intr'>duotio& to atontlo 
etruoturo and th; pt^^lo tnhlr« in othjr words, the learner ie 
hoii^ Introduoed to tbs Gtruoture of the eton in tbe light of 
the Pciriudlo jnvi (otle roles auoh more Infuroation regardiiB 
the Periodio Table aid iU treatnont in depth foUors In cheptere 
14, 16, l\)p (10, 21 if &(!)» Here only atudy of cKperiawntal 
feots and the regolAVitieB in thsm are pointed out* dftrr that 

bAve br pn done, the effort ie being nade to i-ovlein axd oo** 

relate tUv,ia In the light of the atruotural theory. 

lierenftor the effort ie being n^e to ehoe hon ele* 

uirnte differ in atonici otruoture as regarda their individual 
atone* IJetaile of pernio propertiee by denonetratlon fillors 
that* which oonecquen^ leans to the oonoluelon that Iks perlotW 
lo table ie an expressin of fvcgnkirltieeT, the eleotronlo 
atruotuve cf inert ffisfs is used as r baels for oTgaoieing 
the regularltlee that sour in these slennte and iheir behav* 
lour« Thie ie very opwlnfllise foe stedente to foel the needs 
for sow »rt df oi. assilfloation for a laego nambw of slaaents 
and ttieir varied behavionx* The Feriodio Thble dots this for 

ft trsaendons muabee of OhsBiosl fftots* 




4 ' r 

u 

The otia^itor direotly fiXiioera atudenta to mv^ ju&m 
oouoci'to ni^ oheDioRl fnete 8*u. ffemilir yelnilonBhiiJ, poriodloV* 
tjroujji Kohuviour, rcgiilnrltico in. {thyaloal ijroiicrtlra, or gradn* 
tiun in OhouiiOFii Obraoteriatios - eii tlir so as a 

mturnl scquonoo to tiv main dleoaorion; pflviodio tabitu 

Bevi_.gcm .aitoi 


The ohBi'trr umaer rcviOF trlss to intrcdooe the 
Irnm-r tj tht aeij oononi»tB no £oilww0s- 

l« Dleouesln at tbs etruoinrs of Ihe nuoleav aton* 

A 

Periodic ttrrengeiooat of r;Xru>.'ntei emergoa as a 
yegiOarity. 

3« inert {.91000 ere oiioiaiBeXly distinctive^ 'bF’oaaee 

they tevQ reXetivei/ XitUe oheoioel aotivlV* 
4« r^thor elavite t^nd to give is erect inert 
oonfl^nratlun end ttiereby attniu inert ^a 

Qtabiiitsr* 


jftiiiiaa* 

The QhB|jtor under rryicn has been d»veio|^ed on the 
folLoniiig oatUncei 

1 * The iatroductlffla to ibie Oheptft atryuB ne an 
inforantin uf a aide variety c(E OhoEiioai bebavioir 
and proyertles of the l^4H»entBir 

a« The nuaieDr atoai la diaeaaeed aa a nit»d^» 


3 * 


At>ne are eouitliulMl ef {»rla| they bare differ* 


_a. mLXm _•. ilrbt*L jA AaaekM.iMMMJI 


9 




4ii ‘i'uiajo nijLiier Lb as b fimdemirixtBl 

vrotiojtiy of the elcmcntt* 

5» iQ&tu^iru i^rg dosoflbodj ieolArs eir^ latroduodda 

6a la«vt @asr a * es b faiaiXy of i,lt ifcniis - around 
uhlsb tie ^criodio table le develo^odi. 

Aliuill a taSOf ao)stitulii[^ b atiomlodl fnmlly next 
to inert (.fBocB folliaa in tho min uisouofion* 

t 3 , IlBlotjoiia, Ounetitatint; a ohejuJoal foidly i«eceft- 
ing the inert {^ooa, forn a nmrt of niBin die* 
aneeion, 

iit 'lydru^on ■» ito duEiI roio aid es a foioiXy by 
itnelf - in tUceusoeda 

Itit ’Uomente uonetitutii^ tbe tbir d ru« are vory 

proiidnant nod to mo tiiey ere dieouefiRd BloKgvith. 

11« Brief siairary of the roriodio table ficrllGee 
lost tf off in tie ota ytor* 

y' ».' f. 

fhn otiBptcr under reviee t^ivea a pioturo of tbe 
BtruotuT':- cf atw vi&'«-*vl,B tto pociodio table«. itie seqat^noe 
foUi^eod 1 b vary logioi i*r» first depleting the nnolear etrae» 
turay then taking up oaen of thf' In-rt and tho elo— 
aenta titat prceeile and folio* the inert gaa bciwriowMill tble 
le a natttVftl **7 ^ introdueins the learmr to the periodio 
la* and th* pariodto «teoifiOBtion» then tte oewepto of 
rogulnritieB» and alii d terninology of tfae poriodU elaeal- 




1 '' 

follow HS antuB’nl Brqu' sof* Tht olictt* Study BfOgratai^ 
hnn dooi, well having; introduced ell tf'ilo ns suolu 

cn tlifi ^thf,* luind| tl® CBS'.', Solioiai: iniisj dunes the 
perlo<ilo Jew na ^jpvo "at layitm ^eat'.ir sferrsn on tho hlstorloe 1 
porBjjrotive uf tho ahol Bhoa, a thla^; wiiioh the Oljcm* Stidy 
hes done ewey with* 

St .JieB^y-.lil£flatE- in., nhamimil ^CiiAj.'Tu( - 1^11; 

As i^ointcd out earlier In tlu i^revlouB oiajitory a 
ehemloal roeoH on ferae tis teert cC oheoletry end In the 
oheolcfil reflotlon there is nothing' mto Imiiortant then the 
enert^ rffaots that ere onusod* Ihseji e nByig ej;te , 9 ts fjBcaJLha 

Thus energy otei^es ere nn Integral cert of oheuloal 
rcaotlonsi This ia whs fe the chapter ittdor dieousalon strim 
to Ifioorporete* The stideits ere introduced to the ides ol 
energy effeots in s oh' nioal rt«oti>.n hy being ashed to re^ 
oollfot the esmth the little ohiHd in ths fnbJe (ohnpter x) 

derived from the oembustion cf wocd| to reellau the joy on 
astremul gt'te from tie reactions of tte rooket £uslt to 
p.«der hts , .i»h heat to evolved nhen « oortein naount of oonl 
burns end how nuoh hwl i» «ir«a out daring fomentatlMt,^ sben 
patlont*e battle cactrim \Blt a lltee it bolltxg mtev} or 
hov mmh QoAim ^ ™ ^ fitfeeil with 




llLi 

fill ttefle oAploe serve as a introduotion to the 
enorc^ offealD Isi a olirmioal rreotlon* Moreover the experiineat 
no#12 Qonoaras:!^ vjlth title eovvea as a f^ood stnrt to all thla# 

Ml QoiioaiJta 

0 

In the otiR^itci: under rtviov, ibe o^fort ie being mSic 
tw olnrify tlio follonlig nov oi^mopio:- 

1* A otaeakinL rr notion Invi^r onergy* 

2« Additivity kv/ at 'nenotlon Hento* 

e^. 

U. typuB l/£ energy end the levi of oum ervili^n u{ 
energy. 

4* Ob uloel counrgy ia etorod in noIeouleBt 

6. noat aont<nt ot dienloal. ocupounda, leet of 
r mot ion, If* 

6, ncletive <« (^Itudoa of energies InvolTed in 
phase o[ieiug> a end nuclear ohangns* 

t.fttllDaa 

Ttio foliciring ia the nein oatlloe of the dxsoasclott 
oerrled on in ths <*ei,*cr under rerlevi 

1 * uatf cl’ equaticoia formiiig; water gas to elareas 
the dLf ferenee in reaction heats of different 
reactine* 

2, Hoet content^ % i* deftned in torna of the above 
reaction* 
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3 <» 


3* The laoamt'eiiirint uf tent is ^ieelosod lu terne 
of celuriiaoteryt 

4 , Uoe oi n valvee to predict the ieet tf « motion ■ 

6. The introilttotion to ooneerimtloiix vS the klnetto 
enertjy Bi-d the potentiftl enerisy* 

6* Oheuioni energy is a type of stored enerey* 

V, .avi of QouaervatlDS. tt energy 

8. Types of energy essooiated with noleonles: klnetlo 
ohemloai end nuolser enEorgles ere dieettssed 

il. HEBorooQjplo effeote of e earning are desorihed 
in terme f the types of energy* 

10 , i^uoloor reaotiun eiurgy, fission^ faeion* aaes 
energy relntionehlp are introduoefl* 


Thw the Qhapter under disauesioa tries to Uring 
out in a very siople and laoid atyls the energy afasngee assoei*' 
ated with e oHendoal reaoUon end further trlee to Inirodine 
the learner with the i rttlaology of heat energy^ moXear 
fiBBion, Auolear fuei& end so on* dil this is very interest^ 
ing from the ienrnor'e point if view*. The stuS eat a era thtus 
in a bettor poslticin t* knoe shout nuolaar voaotloiu! and aUlad 
nuoloar phenonona and l>s presentation serried on over tore 
is very logioalf systenetia and eolentifio* 

i{he (SSF SoheB8| net) Selhijt of oouresi tries to 
introduce the learner to only hent ehanges taking pieoe In a 
simple ohenleal reBstl<iD» otherwise the advame tyia cf diseaesion 
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oviT hwe in tho cHem* ..tudy oi^utBe ici tak^ii in 
Ohetalcii'y at th« oollojja level ^ owe oouatirs^* 

6. icawT« * vi n) 


Tho rate at nliioh Ghenloal ruiotioa {irrxjsode diffors 
from rcncjtlon to roeotl oiu It takea a fev noatho whw a voodea 
piece gets rotten* A pieoe of Iron »hen expoeed to air goto 
ruat in a fee dayo* Thfdigestion tt differout meals takes a 
fev hours caoh, tho i/urniQ{; dT candle is a wttor of nilnatas 
aud thu exp-Loalon tetveen hydrogen and oaQis'm (in preaenoa 
of moisture} by an electric current is complete vlthin eeeondB^ 
Theue ere all oliemii al rcaotiuns tinS m have different onlte 
of tlmee fer expreeaing all these r'^ectione* The etadent ie 
being famlliarieod vith differiut rcaotione taking different 
tlminga to aotAplete* The ettdamt ie already eonversant with 
the phenomena of ohettlca 1 rcaotlun} (Obapter Q end the energy 
effects of chemical rectione (Qhapter •» 7) » prlng learnt 
that it ie oesential to introdwe the Irarner to the faot that 
eby BooMi renotioss eomplete epontaaeonely, and ottnre take 
m^the to oomplote* fale difference in tiniugs variee from 

reaction to reaction eiid ie called the rate of reaetionii The 
concept of rate of rencUon ie very Important Xt&a the nenaure* 

ment point of vlee» 

Thle in what the chapter under reviea trice to 


explain* 




jr't tljio, it fitfthop oxiyiaajj^ie kht expisBCtiion 
o£ the owao (jreto noatloa) in tho liyUt «f oaevgy offoot 
end the kiaetio theory cf gnaee* This is being dons with the 
help 0:? eotlvatod ooispxex theuryat The theory ti mstivnted 
ooiii^.ilox nndl tiint d! klnotla aoieoalBr motion permit sn nndsrstfloAio 
lug h(,vf varifttiun i£ oonoeutrstlun or of tc^erntinre or 
fiddition I e ontslya out ohauge the reaotion rate* Tte etaSy 
of rate af rcnotlan is tieilod ohemiool kinetios and la fonda- 
mentipls ore heitiie made s pert of tho etudinte knooXedge vlth 
the help of experiment 14 in the int>* Ijanoal* The experlient 
Iielj;e tho etudonte to ohaerve dlrsciSy the effects of tender" 
nturo and oonaentmti n on the rate of n ett of ehemioal 
reaotlone* 


The cinptrr p see e obslionglttg situation ishen the 
ttnolter rsidude tlte siadento that oheoiosl kin<>tlo8 is esta of 
the frontiers in etemistry and onr present knowledge of rsaoilon 
uiBotBulsni la vciy limited and it is an importsut and sxoitlng 
area whers a lot off ressaroh is to he made* This ia so, 
as speoiflo activated complex ia known for only « few rsaotlons 
and the meohaniss obscure Is smny other onesStt 




trariottB oooQcpijdaralujpfid 


In ih«i otnpi^ aV9 


(1) Tba thnor; 

klaetios la t«r»B of 


the reection 
in tempmratiare 


loit veaslkcne proceed am the hasia of teo 




I ra 

(-Cr 


jjartiolo otlloioUDi .t iix^ABina the mpatenlm oS 
ttio UTcyail ronotlcn* 

(8) AotLvntion ^mVfSSf 
(4) Oietritjutloii lit kiisietio eoergj' vbIuqb 

(&) Oataiyeta iufiaeooe iho rate by a naa 

expjiiiioiioa tit tbe rcaailoa* 

QtttllncP t 

The aohaiitor imdor diQaacmlon elAborntea the eubjeot 
aattrr as oatllns^ h«rci* 

(1) oeoeral oomjsats ab^at siHiOifioatioa of reies 

(2) FeotOTB ofSeotiag rstoB of ohsmioaX reaotlon 

(3) HPw the KJBtaro cf resotiiias influeixlee the rate* 

( 4 ) Collision iheory offeots oonoentretton and rate 
of rcaotion* 

(5) Kqtbatation and UXuetration uf renation aootnnism 
{&) TU ooilioion theoryi the teuipevettiit'e effeot on 

reaatiun retost distribution of kineUo energy 
atod tbrosbhold energy for rraotion are dlseassed 

( 7 ) Aotlvatim of energy and the aotirntod osniplex 
are introdaoed* Fotentiel energy diagrma ex* 
plaiaed to doMribe a reaotlon* 

(8) Heat (£ r<-aotion in related to potentiaX energy 

diagran* 

(9} The ttotion <f oataXyet la reXatod to the aotlvaied 
ooa^Xex h 3 yotentUX energy diagranu 

Thnfl the oitytor nnder dleeuseion triafl te in^dase 
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tlio tw tiM Hoy uui-ooasoiito aa cittliaod nbeve. Those 

Qub^oonacitiio iiocd ra thoivugh uudoratending bofcirs & stidant Is 
iatruducicd tt. eqtdUbriun in. ohemloni i:>cRoiiiuia& end verioiua 
Jjs^B (;ovLriEil«g ciheiaipsl equalibriuei and then to Boiubllliijr 
oqidXlU’ium (Oheptere 9 sod IQ}* 

Hi 

This is a isjidBsrJc of the ohcww Ftudy rvo^aome 
tu luHvo introdMod Ihe cihijve eonoepts and those nhioh follra 
it in the next teu ohepters* 

The indienp system of tcaehlng ohemlotry envlBage 
those oomepts to bo t&u(',td at the OQilc{je kvol ohaalatry 
ouiireei 




ip (OHKTU - IX) 


in the iir vluue chapter, the loarnor eas Introdneed 
tc the rate of a oheuloa. reaotlcm hoteeen oarbto Mocatide and 
nitroijen peroxide {- 

CO (g) + TO a(g) —WO Jg)tr*io(g) (1) 

There ni^ had intruducr'd the learner to the rate of the reac* 
ticn (1) 

Lot us now mix oerhon dioxide and nltri oxldSf we hevet 

Co. + HO-•> CJO ♦ |}Q„ ,,»t» (2) 

A 2 

•hereby tho ooicur of HU., reaijpoars and thus reaction (2) 

A 

pruoo do in a diroOtlon undoing the reeotlon (1)« fuoh a 
reaotitjn which precede in both the direotlon ia oalloed 
iroverelhle roaotion*ii ueret the eolour of nitrogen feroxide 
firstly disappenra showing the ^ogress cf roaotlon (1)» But 
aft(.r coractiae, tho colour ohenges no more and we may aon- 
elude tlvj roaotlon [H) Is andolng reaotlon (1) each a state 
of ohcaloal reaction ie oallod ’atato cf equillbriun^# 

, Here at this junotoret we raise a nuaber of 

questionsi thow Is that eqaiUbrlnn reached, is actually 
equilibrlun reaolnd, wtdtiare the nolflcaloa (both of the re- 
notants and products) ddiag at this atage, what la the actual 

oonpjsitlon of th» reaction alxtare at the point of eqolllbrlutt 
what factors can change the egalllbrlBa oonditLone and finally 
to what extent does tba reaction proeeed in a glm direeil on? 




nre tlie vniflous gueeUisnc which nro (f wide iatorout to a Ohcatt 
nil Bliomor\l yraaUutiQ* 

It Ic; A set ^ t^ore questioner for ehloh effort has 
been to {.4ve five mswera In the uhapirr undor revlesi* 

() due emphaoln tea been laid un the dyneulo setae c of 
ohomionl iquiiibrium end on Its reletlons to the rnte of pppoiH 
in{« rrpctiune* JlU thle bee bosn done in the li^ht cf Jfi* 
Ohatelier's T^inolplOr which gorcroa the verluua ahanges on the 
equlilhrLuat of the oystem* 

It onoo nf^in offorda tho Tosoher with an oxoellcnt 
uppurtunlty to Introduco hie etudesta to nnother frontier of 
ohomlairyi an eree sivere e lot of rcsonroh could lie onrrie d outi 
Jit tido jonoture the trnober posea the queetlonai ^'het are the 
feotora which detcrudno cquilihrlua and why dooa one reeotion 
favour tlie formation vf ^^oduote aud a elaller th*; fonM* 

tlon uC rcaotanta ? 

Hew C o naept^ 

Ite chapter iude review intruducee thri Jie« eoncepta 
aa foUowBt 

(1) »cihatoli»r»s priaolpie 

(2) ijQW of cheat!Bl oquillbelha (inw cf linss Action} 
a^cpreaaln for eqalltbrlon eonetant* 

(3) Feotora depleting eqnlllhris» oondltlotts* 

(d) rqfiilibrliai jbi a ohMlaal motion as a dyaualo 
balanoe f nlwmoplo ebangae* 




nutlln fiB 


Til! outlisie uf the Bhbjcot natter biiB bean 

ia the ciheptcr oaiiai' ddeoueatoni-* 

(1} FeittixibrluB io drooribed ab ou&otnnoy ot edotc* 
Boopio ppertiee in a oloend SQriiteiat 

(5) Tlo nntare of olaAle&l eguUlfeylMH; 

oiarofioupia and oaQroBoopio olaja^jes ia an egdl- 
liUriua reaoUon* 

(3) The Binte if e^tiixibrlua i*o» roiaiive oodaenr* 
tration of raaotAats and iirudueta. 

( 4 ) P.ffeotri uf obA%'e ef e tadpAvature or ootaoen!*' 

trntloa on cqaiiihrum oondittone# 

(6) The rate at vhioh a reaction prooeeda or 
approaohC'B equilibriuif 

(6) Le GtMtoXlsr'a prlio ipl«t Fvedtetion of olAngea 
in egulUbrium oosSitloQA* 

(?) ijanafnotare ot amonla bjr Haborve proeeee waS 
govornine aondttione in the light of Le-nhatow 
ilor'8 Prlnaipia* 

(t)} serlwtioa of oQttlUbvitni 0 DnBtAnt« K* 

(9) Qignlfioenoe of the valac cf K end lie agio in 
ehoaiod oBlnBlmUons* 

(10^ FAOtorn ehiofa detovnine the equlllbriun eon- 
Btant» 

Thao ib» Ob<n« Etadjr Frogreene latrod«s«e the 'Usmm 
Xetrner to way owiee^^o related to e^aiUbrlwB la ehenleal 




roflotl'-nrs* .'rom the iiidaotr^ t»oittt «f visa, the ohai^ter bb 
e «ht la ia very aL gwif ioant so the mauafcsoture of so asny In* 
duetrlnl ohemlonl euBunditloo iegovoviied by the lave discnseed* 
herein* It etrosscs the direet at/pliontlu.Q of ohenletvy la 
industry* 

'vB the oth r hui^i theCBi^ ^hente does not do gOi^ 
wo tnhe Up the aaue nt level* 

0. noluljllitv -oulllLrle vCHAl'BAt Xi 


izusi-i’iimii 

^0 disoune d in the provioos ohapter, the prlml- 
ijle of cguilitrinia has a wide appilonpabiXity and a greeter 
utility* 1^ Is 'viih its hrilp that we understand and eontrol 
the BoXubility of the sulida (both nolBeular and lonlo aoXide) « 
end that of gasrs in liquids* Also solubility c£ Uguids 
in liquide-oulled uiBoibllity-prcBcnte a different icind of 
equilibria different fiun that of eolide end 0BseB in llguld 
and henoe dieoueoed eleowhere* But ae rc^rde the eolability 
of iouio euAida In water, it poaoe a very Intereating pro*, 
position and the ohaptor under dl eoMBsltin revlwe thia Mad 
of oguilibrin* 

Solubility ie a ease et equlUbriua in the noot 
point Of Olflouaeion in the otopter undsr revlewt There ere 
two linoB of approaeb in thle ehaytor* one ewjdste ia 
etreesing the individual fibaraetcy of the iona-whiah Maene 
that’iona are different f»« their parent atuaet the dis- 
tinoUott between the two ia* pertieloB, 




iwao f»rr' ohBryt.a t-RrtitjXec, lonr; ta-Q oitvoi- o oHoiaioaily 
uixtecnt £roa atone aid &0 ciiffearooee is tint uf cihEirijo* 

!T 09 tho Cithrr aii,Ji)ruRcih. iaei.u.e me of the fjrst} wo 
h&V‘ ionn ia a sulntion nad these lone ere in ognililnrittn eith 
enoh other (equillhii no. ie hettsern the te.) (ijjjjoalteljr ehargefl 
lone) e-J to thet uC tie disaoiviug neain i«e« Imier (If it 
Id eu aqueous ooi»)« >-uioh of tho aolute faeo dieeoivod 
hoii liuoh soj-vaat is roquirodt whether a preolj^ltato will be 
fonaedn or it will d. vo o oloar eoiutloa * all these pro* 
i^..mitione are anEn!ier*''d by nakljag use cf the ’various lave of 
equlllbrian. this ie ttie erooud llir c£ aotion eraieag^A In 
the obapter undor dlocuodL on* 

The obapir pc uyides a gcuorol mrvey d ionio re- 
ootlono Qjtd hov thoJr boboTlour oan he prodioted* !Ihe mjor 
diaouaBi.’d iu the oUeptcr arei 

(1) 'the oqailihriun oonstsnt to s^ilubllity 

reaoUonB* 

(il) r.Btabliehi;^ the oomept cf lone an separsts 

otmniool Identlcs «lth on indepeudont behaviour* 
(ill) Contra!tig the aoXubiiitr <f nokooter and ionio 
eoxiott* 

(iv) TO euubie the etudents write oquilibrinn e»» 

preoeicne for nsf roaetion and to be in a poet* 
ilon to deoide whether a preoipitate will foraed 
by Being a trial ion produet* 
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The mm oonoi iJta have hcai flcwcloped i.ii tha chaj^ier 
milder illottUBsiou* Thi'm; aros 

( 1 ) 1(4)18 arn dlstlnol obcmioal facias the hehavlow 

\i£ eiiioh is (JlfltiiiQt Aron the pmrsat atsKt 
(li) fuiubiUty roles son be used to prodlot the 

oc( 2 iu'rr''oe eoffio ohciMoel reeotlo&e# 

(111) (unnUtatlvo onioolaUoaa nre based on eoti* 
librlon eonstaut* 


tmtllOM 


?ho lucciseiit chai>tc-r introdooes the learnar to the 
Quiublllty oquilibrlA» the uotiine of ehloh are as fbliiMfli- 

(1) The daeolving of a noieouJar solid (iodine) 
is boed to lllbatraie the dfoemio nature of 
eolbbij-itf eqollibrie* 

(ii) TOO opoeln(j retee are dieoueaed# 

(ill) 'fhe ope% effeels <f tendeneJes iowarde aaxl- 
uon readaaacBfl and aiiwi»»«a energy we need to 
explain eolubilltf t)i a solid in different 
eolrenbe and different ^see in aator* 

(iv) The fortaaton of aLeetrolytoB ie related to 

the p(wsdle table* 

(v) jQenerel eolnbiUty trulee are given for a 

of eoapounds Jbi eater and their reiatien • 
abip to pwiodift tabu enbibited* 

(rl) Oaloalfitiaae baaed upon eolobtlity eenoept 
and eq41ibriaia oanatant* Ibp are introdueed 
and diaoMoed* 




Oonoluoli'a 


Thao tbs chnjjitcr aufinr dieobonioa irloo to latroStuje 
the le^mcr nt the oohol level 1o vnrioua oocaept aD^ovljfing 
tho oJiubillty oquilhrlftt AH these iprixioiploo avo d iodoo** 
trial importanoc as it Jo th^'oe L^imlpks opoaahieh depends 
thi suooeoe Of m mn^ Induotrial ohemiaiil prepavattom* Thw 
the Ghern* ^tud; Inyo n'^oe etroOB o» the applionpRbiUty d 

phyolot^-oiicittlonl proocooes indostrial lapartanooo oo the 
other hsnd| the Cohono does loo Ido ttteso prloolplea, 

tihioh m in India tcaoh et the ooilege loval* 

y. -ihy. a.e_faallpv,e,J.a,,/^HC3 i (Of A^’Tm OT) 

.tllTO'.IMfilM 

The vord atuH is very oomon to shich e student oomee 
BoruBB kre end ttiorc. maple in ohspters S exd 6, Obsaw 
Otudy Text, the otudents ore first intvodaeod ond then 3ster 
on looro (loinlls wore given es rcgftrdo the eto n, the elnrgeA 
psrtlala it ouiialne, the moleae, tho cloetronj^ the proton, 
and it was also di sen seed tot lie letonf is Inoredihly ottll 
and tho nuoleoa, ehloh is its <nra, is oven smsller* 3%e 
Ohem* ntiady appreaoh fe of m enquiry end ineeBtt®fcUoa «»l 
ito philosphy te that d ejq?srtofltttatien» It heiag 80 , tonld 
ee Booept the alresdy iatoduhed vatoln toory« W Shesld 
the Rvidenao upon vhieh it Is based be exeninsd end tnder* 
stood* in other »rd% A-ouM so noeept iflo we believe in 
atoms?' or verify aafl eiwiia as to 'why do we believe in 

atoms?' 
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Thu ahai->lir untlcr roricv in in ooftUnosiiloa ef tb« 
oimptrr 6 !Uia tvi st tuiuancr the ktee qiusUim* in other «iovdO| 
it Itiir.OLues uo to 'ntoio tlicwryt* it nXao enumcorotee the 
vnriiua tyyra o£ rTi^moe ihnt (ontribntc to uor belief la 
the UG fttlncss end epiJlloeikblUtr of the eiomio theorytt The 
UoUef in its ueofninrce ocn he dreiin tvtm eiude^te g»* 

^];iirli)naes« 

'Tot only thuoi hat It nXeo Introduooa to theocy d 
the theory* The (xperi|r::ata aro deserlbelj^ the results are 
oltcid nnii the slynlfloaeo Is (jlvon * it Is tho tiiciory of 
theory or a. vsloiiBtnt t the eoientlfio vlea« m other mtA»t 
the ntoulo (heury as ^stalntod by John Dalton and the Torions 
lAvis of aheulonl ouaibinnllon aro llBoosaod h rein* 

llgmi nfmrtnrtiLW 

(1) fASB uf luoltlylo iroyortlon* end tf ^Definite 
aoa^osition^ sro yoeed ae first evldemoo for 
the etude ihaory* 

(ii) .l&'ht rAtmdB beyond rielhlo sycetrel range i 

rye, ZHTeys, satranrlolot, InArared end 

aloroeeye freQuenolss arc all part (C light 

BjNeotretk 

$ 

(3) light aid de othraeterlsUeei ware lan^;th sdi 
ftrs^ nej* 

(4) refiesU^a and atoeda position In the 
erjetal, 

(5) Ifterooee Idrotaeiky, vUwotlon ana eheorflL on 

cf lafned firsQuoBOlee • all these exolte rretntlen^ 






Tho Is tbe lutline cf vte t twifl 'bt>eQ dlfl« 

ouoacd hes^'elii:'' 

(1) ooUestoyt muXo^jr aaA the *blaa)e 

box' (3Xj}erine&.t twovides IxtroduatiOA Uli^o 
reasciBlngi Atonle fhxoiSr* 

(S) IA« of Ssfiniite (W»a})c»«illo&» hM oi Jsaltl;PXe 
sroportioft Bxd IA« of Chscow volumefl •* givo 
ahQnlo& ovldefioe fov 

(S) LB«t flbMlcMl ovLdmoo «nd qmniie&tlmii 

of oluQtrlb ohsrga* 

( 4 ) isoolog^ ^r1i8 of tte «lo»» 

HKoa ad oburgo o£ tie elootvcxi glow dleebrgQ 

tobea and oil drop tiXi&Avm%% 

iqiBo of poaitivB loxet mnn xpeotvograpb* 

nuolcxar atofti Ratharford^e BOBblnrlag ax- 

perlmrat* 

,;6) Slsidaaion of abOHB Ibrough BfiealafOB oopyt 

Lights X-mjr difiraatica Afoii xicwe* 

xan Bp6«(oroB 9m asd is^a x«d fiBOtoosoop/# 

flaaa^ftBAsa 

Thiu tha obapl(»r intdor dlBOiMaioa dotalopB tAtoaio 
Tbeoxy' v^vdo"'* ^ ob«(M><Mil ooaibliaaUont oM tbs 

later part gives Bvidenaa of tl« exlBtaao* rf wiriooa parti* 
olrs 111 BA atoa* 




It lias b.jMv IjoervciS that neittuBr tho thr«« :b«o of 
dhemloni. oumbitintlon bnve boea etntcd nor le nay etnte*- 
nnnt of the eo onXxc4 UiouHo Ibeuiy*, nov ie tbore ai^y 
dorivation o£ these iee'S frm the ticeory Xteolf* csi tbo otboa 
haadi It tee boou tri-d to deduoe the Si9tltoa,te atoi^e thoeejir 
Aron these three leas* there are five lee* St nhenleal 

Quablantioui i^ut of vhioh the Qhoau Study <pext dieoaese* only 
three* It has oulttod tlw Ian of oaneemUoa of jgeae and that 
tit riiocij,>rooQl myortloas** 7hoa|>h the a* tea lane are aa 
useful na the other three in helping ne to anderetaad the 
Atoala Thoory« yet they are »iaeln|^ 

The approaeh adopted in the 0B3l Sohene nooBiete in 
glvixg detalle of thf* paltmfe iteolo Theovyi, ite mioue po»» 
taletoS) all the five laae of efaeatoal eoahlnationt deriva** 
tlon of these lane fiom the toeory itshlf and then a set of 
nimeriofll prohlons has«?d on these lass* jho ohea* stely itoxt 
does not tete into aoeant the nWM»issl appUoapahiUty of 
thr;ss tows* 

Agaiat rjilihan's oil drop oaqpeviaent, glov disoharee 
tnhe» i »80 speofcfOBPaph **« ^ hogs inpovtaoea to noder-' 
atendtog those oonoept# yet they are little beyond the level 
of an JOH^om «tadei*» itofloe the qi^js ashene enslaaiss tto« 

ooaosptse 

Slewtirens sre the fawSsaental jarltoles present 
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liji (iny ntuio* alntjciila su £t\tf hy vivtuu o£ bavii^ 
tbnu^bi tUo uliRpt(. va < eii)d 14 have not only oom nwowa llie 
tame oleotron^ ^gta, onoleue^ ths atom &U*, but ave my 
auoh avinre cC tiie loot that tbs oheoloaX bobavloitf ie rolaiie4 
to elcotrono* la this ootmfxttigmta tho exlotauoo and iliir 
position aliutnd to a group of inert gaeos la tbs periodlo 
table I’tovUs a very luiL^ustRat koj to tbs Jiost si^fioont 
Qofraifltioa In aticialatry i*c. tho periodio la«» Tbls Is so 
as tbs p-sltli/n of tbeoe sloasats form tl» ooraor^stomo of 
tbs parlodlo table and acre ofor Ibeir obiotronio eonSgura- 
bluiiit thoiv etabililgr and tbs bridge poeltton oooii^ied by 
those elcAcnte - all this helps in the stsdy of the perloaio 
las and in the eaplumtian of ts shemioAl behayioar« per 
esoople* the 0ronp at inort igases form a key in the poriodls 
table is oopiaiood by the elastroale behaviow of fie alkali 
metals on the one hand and that tf tnlogens on the otheir hafdt 
tU tho ijjiJKrB t£ the grosp bare ««ro Ysleney-jf 
their oieetronie sonfigurstloa Is fiot their ontef most is 
either a eomplete dnplot (In ease of yelimi} and a ooqplete 
ceteai in oase of others* YiBriotn elenentB oonstifibiiK the 
groups m the ri#i and th« left of the asfo group try to 

attain tbs nearest imrt gas eosfi#iraUon by losing or gila» 
lag *bl« is tf*® ^ olasmits fhat the eJs" 

etrona era baaie parlttles in deoiding tha ebeihieal behavioar 
and as tfaa dljtrlbation luul Mimagsiunl ef eleelrons felloe a 
a aequenae im aas^nos aith the peviodit las# hebffio the ahify 
*Bleelroa aant the petladie ins* assuaea n e«oal%rabls 




1 


nr' 

uu 


Tams tt>' ohBfitii'V uoaer tUsoasslw to 
e^qj^ioro onr cswrckit wd erstondifig cl (jiie lichavtomi'« it Id 
tiie j^-^ptOatictn of m inort fsntsi Ohio It i^oomta a 

otnrtUuc rruuiAifity md io o lofl soloixUotD to o dotatlei 
Had QwiaUtotivo uadLifstoadinij of tko Htouio ^ofcrtlcs e&4 
Goatier^ucntlf the pcridio iohlo* 

Tits detniX^.d dtoououion in this choistor io flootred 
voHid ta^i foll-ving ^ooXa to he aohSoTod horor 

(1) frnidoa a toeis for ^vratotlag the diBffllORX 
belmviouv tie poriodio toblo* 

(S) Xt Btrivefl to proyldo Iho vaXifi ploto»e of 

eiootrns sad theijp dlotolhuUon)^ no eurront^ 
MOQOVtf'l* 

f^it) It otirtvoo to K°vido an. osq^Xetootlon d tte 
piriodio yartotton* 

Thao limXlf no oomldo by DayiaB thoi tte oto^tor 
trice to tiiyo u (A uaSovstondisg of lhato% through (luaatin 
fflootonloo* oxiPtoina the psrlodto hi» aid oonrelotea the toeid* 
ooX troiidB to thi oicamte haaim asd etUX to bo imo«* 

<lh0 mtotto ouiMiitoMptiy fhtoh Wiivo boon totooa«oed 
to thie obapter aroi* 

(X) T.f# t io A f<y* ^ roofgf and it i« reiatel 
to tto of Ui^tt ^ 
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(ii) AtODis oan 6xiet iiiOBrtfiin fsta^ejo* (£ etitiQiii* 

ety QAtuFe Bi^l ths e’XoltBtt.oa by lEWtnB oj 
ener^ l?uts them 3a bfetoif etftto* 

(3) uotl(in<tf oloQlroA cion ^ i^eeev31i»4ly 
oxbitaie ohr«oteriec« by fliantwi laualwafB 

(4) Eleotwa dlatribufclon. oaa oxtoiad ta iaflnlty, 

aa atooo t«v« Afi boaixdiy* 

1 ©) loniaatlon Maar^^y requirad to renotra the 

noat ioBeiy bitiwod vloeiroat 

(6) lenlfiatlon 9tm& iaareeaet# as «a paea 

one fllonent to the other in ttie aaiw period* 

(7) The euooeeelva loiilwstlon enwgles for • 
alagie aleaent enplot^ the nuiaber of talaaoe 
elflotme* 

i tttliaee 

The follow iny ie the ofttlino tf the detaUad die- 
oaaeion Inoorporatad in the otaptor ettiir aaoildereWont 

(1) Relation bateaea light and energy la eetnb* 
liebed: B * M# 

{&) H - epeotrw li aeoS to« aarelop the wlatonoa 
of hydrogen etoa energy level dleefaia* 

(3) job.'. »»•»* •« '•»•«<“'» “* 

ot .nwiiloo* 1 hI.b4boo4 

fcj tbi IfKW “• *•“ * ’*** **"' “* 




4 ► I 

- 1.0 . 


(<) Tho levels tf iHitoa. prevldo the 

]?lamtla fov the tixot h)ti sroue ot the 
per toil jp table* 

(5) Dlfitrciitm at tNi isydrogea atcua euergjr levels 
revealn the erigln of the eatire periotilo 
table* 

(g) ?jeanln{« of ionieetion eoerigjr aiiA Itc jneeure^ 
ioeut are lutrofttod* 

(7) Ohenlcoitreoide are rilated to the variattoi 
of lonuLotlon eoertiy* 

(8) r;aoeeQsive ioolentl^n eoartjiea ot partleleo 
(eteoB) are related to the valenoe eleotro&e » 

( 9 } Pivot loig roe of the Fevlodio Table ia ox* 
plalsfid* 

pooolM Blon 

irbue ve aeo that the 0hen« Study nrograawe i&« 
troduoea the leaaiMV toia va a detailed koonlediite ot the 
electron vieHOHrle, the perlodio table* .;bilo doine m * 
tbe Text introduoes the laaraer to variouo ooaoepts eig;* 
r - hv. Hydrogen epaotr a« aoargjr laval dlagraa, tjuantl* 
aatlon of energy* oonoept of orbitala and toaieetioa energy 
eto* All theaa aiwasrepts of vide inpartanoe aa regarda 
tha study of elaalroiia tha perlodio -teble* 

ray the Oban* study yrograai« trioB to introduce these om» 
oepta at the aohool Vval* oa tha otfanv hand* tba 

aoheiM doaa not inQlndo such dLaouaaiiina ee tho one 




unilor rovlovj i.o* eieetof-aa nud ihe iJeriodlo table* # 4 
elu|jly glvos a aocjimt of the jjoriodlo lo« and the 
periodic table* Ttece o ouiwopta ere of liinate Hagortaao) 
B»d are lutroduoad at the advanced atefic at the college 

level 

The S^nmto tftte Qixcmm ftufly huv® 

Bamlttod* thpt aouroQ fif theae oumepta are e»» beyond 
the level of Tenohore and etiU all tie ae ocmoepte have 

been Inteuaively Introuotd* 


11. goleculea IjiAh j^OaObaSU (»WR OTI) 

tTjTOi LUQ,Tiaa 

Though aoiae (jaa* a e»e* 

b. aort *" “ “‘7’" 

w*oem i-«. IL “Oiol «!*««• ■*•«■ * i* flmUitlT, 

a*”"" 

Ito .wwe Sfc""**!* »•*“. > »«*« <* > 

:.l^ nt <»» gMM aOtoolo "» 

thoeo oiuatera toother 7 


The chapter ader ta»3*« aawera aU thcee 

»*““«• *■ ‘“"7 “ „„ 

IpLi™. u t«-»«“* •«»”“»* 

.t tb. H. >>'“^77 7! 

«0k«niml liwMbi*. cnn» « »**• 


n 
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iwra la tho anma aid if- aiUJilonbla tii l)o1fa iuolg and oovalent 
o^Hjjounilo (molcoulca)* The ulootfux orbital fi, lllag and 
tcniicinoy tCKiarda Inert gaooauo otvuoture oan oooui!^ In 
eciverni ways tw giva nulroiijra that a&ntaln featlafia! t 
ntoas aid Is 06 B 'eiabJet siruoture* The valotmo bond 
uililala ilotemlne orbital strofenra* riiioe t-'toy fla 
the nunb'T of bon-'is an atom forme and doteruine the bond 
anglee* 

rtoreover tho ohapier under review glree the foll>on» 
lug for tho etudeate iodigeet thear* 

(1) ;hy moiloulee ere more stable tb<a eeparated 
atone t 

(8] TO be in a position to predict aw to how 
many b.nda can be fumd by an atom epeoiailjr 
in cnee of the eleaonta of the first three 
roue* 

(3) To be In a poeitiim to predict tho appaoxl^ 
nate bond aoglee twi atoa will fwn* 

(4; To be in a poeition to predict whether the 
bond will be a polar or a non polar one 

(6) To be in a position to predict about the 
alectrio depole in tta noleOHie* 

acw. C/noeA. 

The feilowiatf ere the raiteu* eencepta develcped 
in ihlB chapterr 

I] Oheuieel bending o»n be egpleined in taraa 





uf el otftt •• ttiwlevQ ntfcrncllon* 
iij " liotronogEinlty is cxj.>lBlAe6« 
ill) Boudlug OAOfioity io to elootvofit e(a<^ 

ficarntlcau 

It j 0 'Valent aiiA Icasdn Bcnde ero iventefl in temn 
ot it>nloti.uB 

V} riuicanlar nha^^e in volnlrd to crUtel 
ylj TIolootOari lj)ol asfB trcRt. d no vooftur eunn et 
bond aifd G 

vii) rlcolvio dl£)ola ie related to bend me^ 
vliii 'xintanood dou’jls bond io roveeilcd* 
in> An idea d trip to bend Id romtlonedw 
x) '’ooalbtlitjr of oia^trans ijsemterieal iaomricoB 
8 Uo«n« 

. tttllC' Ot 

Itrt foitoMlng in th« cntllm of tbs diaeus^J^fm 
l» the chapter under relowt* 

I* '!be orii^in of the etebiUtr of o obeal^ I 
bond to k^in pointed m ide« <f for oe of 
eltreoUn beteecn entrm md m elewr is 
iroeent dr 

flM erbitel «nd eto»tr.«t dot reproeenbetitiw 
of oheoical bondisfio ore Introdneed* 
jtae vatoaao erbitale and etoetron «m£i|infa* 
la Ijting b«idiiisoi4/4iioitto0 of the 
aoooii4ie«r «to«ente i« tronled* 
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(4) lonisfiU^i^ eiMvglee areused tu esq^laUi nad 
pf^dlot loalo oharaoter erf licmiiBii 

(5) ^olatiuDi betflcea ulooirla dipo3.« and bemd 
9WKSS' i® 

(6) licisid-aivjlee in. tbs Bsoond vpw flowides ar« 

rslatod to available valenos orbltale* 

(0 Foiv'sevu ukolt.oular dlpelea is dlsoueaedin terns 
of nulccular shape* 

([.) ruable bunds preeont in oxygen and sth^ie 
la dieouQsed. 

OoaoluBli..na i 

7 be ohepter imdor disaussion tries to explain aion- 
ioity of gaeeD aufl oheaiqaL bondiuge in tonus of valanee 
orbitals etc* It gi«G an idea of Icsnioaticm snorgbs, 
valonos orbitals, dipoles* bond ai»rgy» oleotrio dipoloB, 
and finally oia trans goouetcrioal iaoBierlsn* 

All the above oonoapts are very Inportant for nndor"* 
stsucllng the nature of aasoous molooulee and the Ohaa* Etady 
program-lie Inoorporates these ae auoh* But at th# sane tins, 
these Qunoepte are very hard and not easy to be folKwod by 
a etudent at th« hijjher oeoonflary etago. Hoaoe the OBSB 
Bobene does not imorprde theseaa Buoite je in India# talai 
up tlicBo minuter oonoepts at the college level and even 
BOOB of theae are tto bpl® ®t the poet-isradu* te tevel at 

a univereity* 

Again, though the authora of the Oh««. Study 




I'yoj.^nuiKi imve alonrl;/ duitted that thoee oonepts bv« even 
boyond thu reach of T» etc ra, yet tl.eae have been latisodueed 
In the toKt tsuant lor atid oiats< (l]BOti;cround Dtaouaalon 

Chapter Iti* T»6») 

mh* 'ttnlld^v1£ <n .jOJiiRi Cu Lici)iiiy.i tOUAPTVB X71I) 
itl’AtvyUlUTLJi 

Tsiere io aa InteraoticOj botoeatt the yirtioleGf that 
holiic imtter In a oondaneed phaaea. The Interaotloa ta 
lutmd to be noro inteneiv® in aolidSp leoe ao in. li^alde 
pjid the loaet la the (flaecoue wttw* Tbs obb between the 
Guilds and the liquids forsis the wla dieouBBlon la the chapter 
under re»le®» a»id that in guBes wrb dlscuBBod la the iwatloae 
ohaptrr* The mala intoatioao atallable lu liquids and 

Doildo aros- 

(l) oevaient bending 
(il) Tnaa vierrwaal’B loraoB 
(lllj lietaUl* boadlng 
(ir) icaio b^diag 
( ▼) Hydrog) a bonding* 

m these latcraotiwn wd ultl-aateUr aoeounted for by the 
eimltamauB aoveawt ot eleatms aesr two or more naoiei* 
Though thlB is the msm «>«»» y«t theea iateraotioaa 
ere aiotlngulwhed be«»»» «« fP«Ue. of a ayatea are 
wirhodiy ty three faattarwr 

(I) orbitl oooupeaoy 





(iij Ionian tiuzk 

{Liii} chergo ur (oloatroa ahBiritig) 

'.1«B otiBptov Ulidar disottBslcm pvoyldcB b oohevaat ploture at 
those iuteraotloaa in terns of these throe fsetars* Before 
uo tn la up tho detetUed Boooant aS these Inicmotlenei It 
ie uorthvihlle to distinguish between eollds and liquid &• 
iS<he dlrUnotion is both nooroBOOx^o and BieoroGOopio* 
r^giarbrcjpioaUyi a Boid retains lie ahape rogerdlese ot the 
shape u£ the auntBiii|or»rhereBS a liquid tends to eeetuMs 
at least to tfio extent its volume allows the shape of the 
cwnfinliH', vooBolt Qicroscopioaliy epealclng, the distiaotten 
io two foIds« ]?lrBtljr in solids, the noavst neighbour part* 
iolce (Btonn or nuleoul^ s) tend to remln in fixed vels tive 
positions for a veryf vory long period and in liquids, the 
nesrret neighbour particles are ounstantly oiiangiqg# 

l‘< oundly, ifao diBtiuctioa pertslnEi to epstlal 
errengea nt or lung diBtsnce erderf ;;patlal arrangaesmi 
io not prceeut in liqui<ie and it is proseut in oryatelline 
ouiids Biid in (Jlaoo (yoilds^ it is absent* The j^iaury 
purpose o£ the olmptdr is to provide the etudent an uad«r" 
otandiiig uf the propertiee of tk various hinds of oondenaed 
phaBoo and a basis fepretiotlng viiioh Bhould be expeated 
fur a given otuedoal eabQtanoe* 

wee Ctmieota, 

The varioasnee eoaespte developed in the ehaptor 
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under ouuuidr,vntitm err< 

(1) neutsnl Kid nuitt-iiblar nulooulds (inoludin,^ 
Inert (jfK atomsj atlreot oeoh other ftfakly. 

force o£ attraction in oallod van tieriad e 
foroos 

(Ij) Ocval&'it honuint' aooonnts for the strudwro end 
proper lies of aoie solids* 

(3) Atoms with low iunlsetloni ener^ end eiopty 
orhitalB fomaetale 

( 4 ) lonlcsollds are those oonpouade haring rery 
different ionisation energies* 

(6} nydrogm hond in that interaction hy Tlrtue 
of wlih h byfrogen atom bunded to oxygen^ 
nitrogeu or fluurino can attract or interact 
with another eton* 

outlinesa 

The following is the outline of the detailed die- 
ouaaion included la tho olfi?t«r under rwless 

(X) Vhndor forties are dleooesed with refer¬ 
ence to iaart ssiagB and oS the hceioi^]s or 
noleouleel ** aid® Of thti /eiloilio 

4able« 

(5) oavalint honding ia meed to ®:^£»lein ^opar* 

tiea ot net «wh of etclida 9*g» dliMo&d* 

0) natRllic handily is treated in tevma of vacant 

wlenoe whitals and lea itxniaation energies* 




(^4) '.ooatiiui uf iieiAlo in the thle and 

ttieir prupertiee arc eAplnlnad* 

(6) ^itmdar jaalo totaea batueon uo«-ijKilt.ii3iday dipale 
are oonnidered* 

((i) "illaatf'.'u e»m^lofi of net aork of ecllda and 
havl:i(; ;:«valeDt bonding are diaouaand* 

(7) uetali.io alloj^e are diooueBed* 
luniQ collda are also disouBeed* 

(i>) internei.in betoeon polar idoloeulcs and the 

oheralebn* iAtereet in bond types are elaborated 
(lU) ^iydrojbon bonding ie explored. iuter#noleonlar 
aud lDtra««oleaalar Thbonde are dieoaaead* 

cunoliiBLon 

7lio obapter imw dieouisoion and the one earlie r 
lo that pr<)flei\t the heart of ohefflioalbonding. The netorhal 
ie very laportant because a {|Ood tmderoianding eill eerve aa 
a strong baeie for a g»spt of aoleeular properties* '[^t vv 
the Chaou ^tudy PrtgraneM triee to intredooe the learaer to 
varlottB oonoopta aa varv dor waais foroea, nydrogoa bonding, 
Qovalont It^ding, altnlUo bonding inter-ttoleoular end 
intra-«ol«oular Hydrog- a bonde all these are eignif ioant 
and have a meani»« for the learner* But ebal the Oben* Study 
triiiB to ijworpt*»*oi>i theao ahaptere ia eoniewhet beyond the 
rreob of Ihe oaiaon taduientB there in the statee too* 

The OBe;^ eehsae 4aea not iaeluda each detaila and 
these are diesoead In ehadetry eowvee at the oellega or « 
uniribrelty level# 




1 '• Aad....ji.vnrii1;h ;mih .Oitnrtrujto (Clifl?7 B*-.3) 


0Sim» r-tudy Wi^mm dealn ^ith tho wiodits jnw 
iu R vitlo vnrif't ’ of at ta$aty Site ohRptcrETf eiglt 

oliftiitir® ill thf' T^*t under reviou 4®al with the jg^j (nf 

psrio^io ul'i®®lflanti>.n In one or the ether fornu Thirty three 
posTOuiit eC Iho t’ixtufii ooiitont in one wny w the other le nothing 
but tlio study ol lew d periedioity* 'uoh Is ite unique la* 
prirtoJiuc* in other words in ohenistryi one of the noet JjQortsnt 
Gtivllco le the study of the Hondcicef'o 1avi» it hue gone t 
longwny in halting ue to study the uldhints hnown nod still to 
he known (Teture eloment 104 and onoerds upto 11&) « 104» in sU 
no known nt present, in the foro of eight 'groups' or seven 
'perlt do' only* 'louonts have hosii olaaeified into groups and 
periocls. This oxpleine the inportencs, slgnlfioanoe and tinlqaa- 
nr sc if poriodio l«w> 

The variotto uhaptere oonesrnlng the porlodle law arst* 

1, riruotur of the itc»a and the Feriodie IM ^ghapter 

2 , 'hy we Beieve In itoaa (Chapter M) 

3, The Balogrne (7th Qolim of the Tcrlodio Thhle- 
(Ohapter ltf)» 

4, TOlootrons and the ^©riodio ®ihle (Otopter 18} 

i„ The Third Row of the reriodle WhXe (OhapterW) 

6^ The Eieousd aolm of the periodio table (ehtp terSl) 

7, The pourtbBOW 4 the Traneitlon elements (Chpter S&) 

g. Some sixth <- and seventh Bo« slenmitB (ahaptsr 83) 
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Beforo vj 6 to. actuni uiBoiteeioa the 6th luuH VthHoiir 
eliiuout^i v)i3 ^luuld like to make a fov) obeomtiow* 

in ohaji^ters 6^ 14 end 16 the gonrval picture d the 
periudio I’tii hae hc.m drewDt the 1 m hae been explains d aud the 
oonoern' d terulajlogy has bees i&troduoed* Ucanin^s of gnupi 
pcriido, (pradntlun In prop^tles etc* has hoen explained* All 
t .ir io very Important before ve take tho Icarwr to IndiiidiMl 
disuuasiune* Ohaptere 19 and SX rcepeotively dleouaR the 
pnrlodio poeitiona of the ?tb colwm end Snd eultm of the 
pprlodio telle* The 8' ventb Qclann ocmalete of halogene ini' 
eluding Aetatlne (element i:?o*86) - one of the tow noely 
dieaovered elentate* T^'o second oolumn inoludes the alinllne 
certhBi the last ucahrr of ^ihioh la tho first radlo«eleiiiont« 

Ghaptore . 0,^ ilk, and S3 roapeotlvely take up tie 
periodig posltiona of the third poriodf the foirto roe iwlud* 
lag tho traneition elcnonts (£1*30) •• the firot among the 
trnneitluu aerioe* and 6th and 7th roe olenontOi vihera w» 
have elonente Inolading light and heavy ’kero earthau The 
third xov etarta fron denfiit and ends in llo*17 folioRed 
by Wj* 16 • Argon, an inert gaa* Sodlaa (p*!!'); ie a leading 
alkali aotal, typical element of the grunpi alkali mioiale and 
ia monovalent elsotro psltive* Bhlorlna Is a leadiig nemihaf 
of the halogena ae a family* typleal element of «ic oolnmn, 
and lo a mwusvalant eleatefonegatlve# 

irgoni P«18 emnraa am a bridge beteean aodiWii ma t 
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nl'otrb-ji)Ur'‘itlvc vii thi one hand asd dilorltiQ-noat alt'Otpo** 
jicealivo on thr eth^r liad* it io nn in^Tt (joa, Tho fiilrd rw, 
ooneietiag of rJ^ht ulfmonts, laoludos roproEentailva or feypioal 
flfBfjitc and cnoh af fciee eicjaents roprrioenle in proporties 
and l)cba7loi» the t^.a^ tu vihioh it l)oI-j«es, The row Its^f h 
a roproncutativn period and oontitatca (he Snd short period* 

Th^' fourth row le the firet loxi^ period oonelatli^ 
j£ 18 oLarnte ('loe 1'./ to 36}« The point pcooliar re^rding 
this period la that in ad'Utlcn to cJ^ht iiomal eloacntst U 
luoiudra t n ek'iK'ata (Hos Sl-ilX)} oaUod the iranaltitin ale*' 
aonte* \b auoh it ia (he firot period haring inoloded a eerlos 
of tfn tranaitionel eloioeiatef ohraoterieed b.. the flUiag of 
d-*orhltale, haying oo^.oured ionst ahowing variable ynlonolea 
and exhibiting peranagaQti9a« ill those proportiea are tie 
oharaoteristloB propoctie of the transitional eeriee* T;le» 
aente Rub 21*>a0 oonatitute first Bsongat the throe tr«n«ttlonal 
eeri(.e and ae auoh booaee of ineltu^ion ef (his series the row 
as a vrholo ia tho first lisig poriod* 

ahaptcr Sa-At chapter in the ohaa# rtudy Trogiajiiae 
dunling with periodio olassl£lollc»# dopiots the 6th and 7tb 
FI-'WB of tie periodic table* 

The 6th Bo« onsista ^ ^ eltsimts nnshering (hrew 
63 to 86 and as ttwh tt iB the loageet period* fpho 7th par lo4- 
ths last roe oonslats of 18 alsasats and the ifith sl^aeut . 

(Rot rq» 18) of th« m Is ROilOdi diwomed eicaw* and 
as swh tte period le the lae«tplete pwtod, the fanotpleft on 
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(Jua to n.iii-ainoavory, ou u£ tho Marc cluaontB 
(104 to llU)f whi(^ i,lily 104 bao b<;eiii rt’Orjilily 

Thn iJcoullnr behaviour^ vthloh is otwuion to both 
tUt.so the i.on(’o9t end ft o imoiapicte - le the In* 

oluei^n of fougrtren I'l'Ctante onoh In the tao scovie* Tl^ee two 
^^uQi^a (.f the fcitr teen ' Icoonts &ieo inolnded one in eaoh of 
the tjo periods, 'There ere onllcd joner-Tranalllonal series* 
Tht. first liinor trntv'ilional series* otusloting oC cieeumts 
nuiiberii](' 6fl to 71 is i^iod the enthnnldee eerlos* !Fhe eeooad 
iijoer trsi>~iti'^x>> ipruup oonglstlng of nothrr series of 14 ele« 
stents ('')0*103} ic ceiled the AOtinldtiB series* 

The ''nnthaiiidco end ft c aotinidns ere both ohreatev* 
is d by th<'' fiJllng of 4-f and 6~f orUtalQ reapeotiveijrt The 
4f orbital gate ctjupl taly filled In fourteen oleiiients eallod 
lantbenld o nnd the is true f£ &-£ orbitnlo in osse of 

A 

aotiiiidos* 

These two B<.rioe * the Tnnthfualdoe and the ietlnlde» 
are rIbo on Had the Hi^ eertha, the flret norlee being ealled 
the ^U/^bt rare earthsr end the eaaond le called the Tgeavy 
rare rarthe** The two nerioB * 1»r« WHftbs * are inner 
transitional cleiBsnta this beiig iO| aa both of theft being 
transitional aeris* a“d **'• preceded aid followed by wU 
dofiacd iransitiim olcftab^* Inner trwnal*" 

tioml cleat ntee 

The fllliagtf etbltala to %e tmm property 
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of tit (1cm nts in ih r? tv?s^ goipIgc^ 

Aa T/^nthnnitlG^i tbc^nc 14 tloiraite oaow to-* 

f;nthrr in a ooMiJoeita oiro of lenthROlum (olf^wont No*6V)| olustor 
of ort oontaining nil thoee 16 olonents nnfl eepaipntioiia iM 
off'cl^d fiOOcc41n^7« Cumlnt^ to AotlniGeOi toase aro 14 eldafitotOf 
all bt.'iug radio active by natuarci tevins varying ball lif* 
period and have been r'-oontly ByntliGRleedit 


Ipv flo nooptP 


poilcAsiing 0 ocneptfl tore bean Inoorporetod j 
Uuutron ^oten ratt o and ito aii^iiifionnoa# 

IS. nool^ar blnditie onorgy* 


'Tiia outline I tie dlBouBalon in the chapter bb4«p 

rcvicM lay 


U 


MU 


3* 


4« 


iPftthauiilGB AotlwlflcB ero iRtwAiwefl* 
Ruoliei' eitAiXiiij A® cMMaAncfl 1» tlic UbW (f 
ufiUteiiVipBotoo. wittof 

Tlhrl‘-U£’ rttdio ftoAiw behwrioMa w* oonfiiaeiSBd* 
Alpltt & B®Afi 4c«»y ■»* eieafafcax eflpture mb 


diaeoiesc A* 

p rtV "* CaoAoa mi f©»Blatir flefllon • both mb 



iion ill mioM i# «««wA Bh>it ,4fm mA 

B wie*?. ^ 
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lu tho uudcv r'vlca;» vie pfooc'od oa te (omlude the 

Bftac an f J.luv/cj~ 

Tho OhoHi ! tudy ^grtuaiw gives & vivid atid au 
^iigii (ietniir. of the pcrlodie oiaselflOBtlou but the pevlodie 
law BQ r^^rds Its hnslo etatcuentf it seemsi^ouxid no efawe 
in the trxt. Though one tlilrd of the text »terlfll as given 
overhrre is pnrtainofl to the periudln olaeBifieaHon, yet the 
very etatettont ns to vhat tint law le Is absulately mleeiigA 
ituelni the llioa uf transition elenents ne te halng tried to 
bo Intraduoed here In otAptov SZ le very moh beyond the ixr* 
trllootusl ntlainiaant of an Z1 « Torn atndant and teme the 
CUfK robcae docs assy nith hist aafelyj 

re in indlA|<^a fanillar with the atndy of aleaento 
token In the foam oC a gronp or a oolum aa is being done in 
oliaptcrs l!^f and £1* Bnt (A the other hand etady of olenantB 
takrn in the fora cf a horiwiatal tree or a poriody any as 
has been done la ohaptore 20« 2S and £S ie very ttnocoMon in 
our aysten* Bnt the Oban* Study does it ail both in the fwiu 
u£ oolums end roae* 

Again tin study d teaneition elenenta and far ^at 
roaaon that of I«a«f tTranalWon elenanta, aa inecep^vated here 
in the Ohewt Study oo» ee, are the a»b4cste we teaeh at bfCs* 
and Sl*re, tevela la ow »nir ar A It eft !Hie aojnapte lika teaa^ 

altlcaa]. babavtoursi Inner transitional behsvlourji £d orhi tals 
4f cr 6f orbitals* ftiwlear flaaicn and fsslaa* nentran proton 
ratio eta, are * e dlsaneeed in disee pagaa in fee Often, 
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'■tua’^ oiiffGo ajjd RO ijaaitifl oat cftrllep, wo tr.aoh &o9e aouf 
oeptfj at hiijicx Icvul pbA hcnoo tbo OBH’ fsalimo ^Jooo. «ijiiay »ll 

, A 

thnt* 


U« ^oae aeprotc dt 


Jia Applidntloft d! Otiftsuiatvy 


it O'^otur/ Buii half niPt itoa rcgardod the ofaenletrjr 
• f llriq: crtsaaiaaii ae nametbiBg qalto diatinoh fron tfu oho* 
nlotry uf xu okfl| lalaornle and othc^ &ai>r<ilviDg thiagB* ft 
was ueiltYcd that boom iq/'BtvrioaB fvltal foroet OGnitrolleii the 
llviuL^ ur(^iBm. ;:lth the adTe&t d Inwwlcdgei thoM llvi%g 

«or« e/ntheeiecd la th« lahmitoy; and thae tha 'Vital 
foroe thoory' vbb fjlrena Jolt* fhio rosoltsd in tha fadoia 
of the tt>o typoB of acatponadet vooka sad fhelfi on tba one hand 
and living or^nlen b*^* hantevla, fttngi, aoBBeet algea, plantB» 
anlBalF oto« highly orgaalBed njtim of ehasloal otavougods • 
on. the jthov hand. Ill orgenlBA devivo tti o energy for ib Iv 
aotivitif^B and produoa the MhstaiuDQB d vhleh tticy are hallt 
hy acme cf obeaUoal r'^atlons* 

ft ie this hrauab of obaaistry* whlab atudlae o)e« 
^ooeasea In Hying oreaniWii oelled Bioohoaietay* 7ho 
acientiatfl uae iafwi^* *»«» hrahahes of ohanlatry to 

onimer Ibeljr jwoLlenB* ohlah aalnly aret ’"hat kind tt Molca alee 
nnkc ap liTlag eyetewi; HOW does a living eyaten erodaoe tha 

ttorgy Itneada 5fhat atraatorea do Ueehanioale have f 

f 

The intention of intarodaniag t:iia ebaptar in th« 
sinay £vo)gra»i0 it mol to eesfront the atndaat vittjsmt 
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ooaplcx osyetplo of at th multi tadt-a of fiuye wAoeult^e cr wltb 
tlmt d£ nHA or DKA but only to intrtjauoe to enabli! him to afiply 
ttolcoulmf OL,«poeitlon, reaction eaorgy offcote and moinoular 
ftruotura to living caraanlea « scaotlona going un «icrdn# 

It la with thlB point ol viem tbal Bloabonlatry la 
rtgardod ao a n iioptot of ohoaiatry* 

BcM gja a opts 

pailoalng aay ba taJtien aa tbo now oomoapta vhlotk 
ijiva Wen tried to be Intreduaed hcroj- 

l* QbicmiBtry in the body la not different Aron 
that in the teat tidxr* 

2 , t peoifi« arrniigwaw^t In polynore bavo an effc«t 
on their propertisaa 

3, cyoUo systw of rcaotlona arc preninant in 
liriag ayatea* 


utiinuBi, 

The outline of that baa bean fllaanaeod la thla 

cl,pt,„ IP, (» “* 

...il .tOTh. th® “* '*■ 

gJKie* It ««"»»• U* 

0 roXe ct ii4etl<i glvwat 

(ill) 

(IT) rwu«^ ^ ^ ^ 




nro (.livtiu 

(v) f iiPicf tr'fittuttt it enssyjik/'B in alTcn, 
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Thus ill 0 hsptii,r H&dei' disouBoluii trice to i&troiiuoo 
BODB 0- mBix ur^sMo ooli oulos e«g« Bviyovs, etar«h|i ik*9M>ie'iA and 
cnaya' r r>to« It «li 8 ous’;«e theae aapeet flroai the point ot viao 
of ltvin{j ort^nniaau It puta the etudnnta un a dircoi ooiialuQion 
that til l rnaotlcm ua in our body and tto c^ne in n tea t 
tube nra cimllar* It n one life in « test tubo « the thsevy 
of and Mi la nail introdHaadit •chus the ehnptor under 
dinuucinion ia a good trial to apply the ohaoloal aspeata to 
onr body eyciten and no un« Oheo* ntudiy pro^^rettuo has done 
uoll having given an ( U^^rate dlaouenlun of all thla But on 
the other hand the CBiT fobeoe does not bother about any auoh 
^rooedurc* I& acew texts on ehaeistry^ a good aosonab of 
> itr l^.odt ie given with an elaborate explamtloiu Chon* 
f ludy n ogranioe ha e not given my moh tomtnent m ffoodv 
'.to* 

16, The ohcMlBtry of llarth» The planeta and the rtara 

---- — - 

0 far atttdonta have been orpeaed to a owdicr (f 
cxperie/iseB and now mu effort ia being nad# to olarify bin 
(stucontta) atttwept of thsi nhiVoree in teraa cf hie own obe- 
mioal a*paipie»(M 8 * The eaiM priMlpioe whether a eanpla ia 
a test tobe falJ or the mttoe ntaeaphera or the aniTeraa, 
hoida goodv i* *Wo <1^ «t«dent»a teowledga of reaotiona 
in a t»9l *«b« wm td w«wwed t® feoaa rawita cf vary 




155 

elQW i 3 rt>o PHMi goijujin in th*' unlvarm, 'lamstniry ohcaiatry 
cr oeu-chdolatry etuay nuoli chniiGoe* 

tn thcBO dpiyc of svooc'^'*piortittoii| the ohwaiat 
lo a oruoial ’oic ntufl «i o Jwaorn tim If teevlljr Xadea 

vjith terrr.ntlal tjroblfas for fee ohsalst, Tho elmtjaterj 
taiusl'dt*® about tha oarth, tho pianata and tho atara ia batng 

{jlvon h' roln tlilo obapl^r# 

EoujJcj'c.jita-, 

1, TbTM ephorcB oonetitutc th» aarth ai^ eorroa- 
p<.naing to liquid and aoUd pbaaeo as die* 

ouaaod heroin tba pro^anno* 

tjGo of flpcutrcBOoplo Bothods fw IdenR ijr* 

iag the ohraloi oonetituentB cC the ■«« and elara le 
nloo (llBouBOt fl (eoe hclos) 

I tttiin' 

1, The earth la dleouaeod as ono oonprtaing tlif 
atmoBphert, the tiydreaphoro and tho llthoephore* 

2 . T^otioi Boufoet cst eleaenbi reocire aoae r«aika, 

3 * the age «< *e ^ dotarnlne it 



fhe lP«m« 


aroued *di heteean, the atare is dle*^ 
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I! '^ho BiiftGfj cx^lQrntlufi qniokrijis tho puiMie 

cf m<ty paintlcti A.r uiioh tho Aosalot role lo my d^dti^ 
ontitj pr' i^tlna r^kot foulc, nc* ayntiiotifl eitjiwatiJi aovi plas- 
tioo Si» K no*a VAtHV J pngSomnao needa, nntioL|iRUng mvircat 
stMiol ohLaioiry,! deriving ways to survive la extreoo ooa*' 
ditloao prevallliig cine «hore at other plaaote^ Qo^Ieollug 
and Ifltr riirotlog data ncii.u( tho trigih of the eartbi the 
rolar nad life iteoUi It ie a» bXQltln^ age-ohalleng* 
ing cA'.i h vie nor-t anderbtand oer plauat Tiarth aad the 
plan't! surroH&dlag It aod etars oto» 

That in vhat tb? obi|tiar mdar diacusslm trlea to 
iutroclaoct 7ho Chats* f:tudy rro>;saiii8te here trife to giro the 
etudentr kiijvledge ehout the earth uid the aiunronadli^ paaoste* 
T'lAt «ay It ic vary g>cd to hito Introaneed oar etudento to 
the ]tr.i.wlodge uf earth and the obeaiaal part 4 

The GB^ ' roiiene does set siymy dlaoture euoh oos;- 
oi’ptF through thoee hll& of toE.uli 3 dg«! arc very lapwbeit froA 
tlif point of vl^-a of ®P*®® oxploratioii, yet tkao are all 
aafi'.ini; la oor sohool ourrieule* Henoo It I 0 8Hf;gcated that 
a dur. atteatloB be paid to eheaiitiy prt tf thr tovllrdge 
ebuat tho e«rtb aafl oth r pleaetBi 
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' rti' Df dJ'Kui.'i'rriii: - hoth hi tub 




Bott tiu o«ntral BOftvd of SMondovy ’Rdtumtlm 
Tfe,8 Delhi ftuid tha ahaaloBl KduoBiloB. BeterUl S<wd| BroBrwme 
enviBag* pvaotloal «ork in ottoAlBhry »« an IniportaAf yeari of 
the flindy. Jt has haan Btreeeed in lioth that withoal yraatt* 
oals the taeoliio^ uf theoratioal ohaniatry le inooiaylete* 
Datber both tha CB3 sohene and tha ohen* stady utagnam lay 
dae streae on tha tbacvatloal and pyaetloal aeqpaata 9i ohe<o 
alatry* The Inpevtanoe of praotioal vovk in ohenietry ia 
elaarly laid down in tha ayilabU of the 0B6B sohm vf«h 
ahwa it la olanvly nentionad that the atiidante eonid be a«» 
cjttlrod to give an evideaoe (in their aiteaipts) that they have 
Been exparlMnt of lllmrlratlve and 4«aouB(vatlvt natwa and 
f4vth(ur» that they have thattselvee yerforaed a varlaty of 
oinplo tmUtatlvt and qaantitatlva eapiviaente* 


.ikaaiBit tha Inyootaooe of tha yraotjUial «ovk 
la tha Gban# study ^ogranne ie aarJitd b/ the faet that tha 
rojeot Cheat Study geaa by the naoe oheniatryi tan awi- 
nontax eoleiioa*t The andwlylag yhiXoeyby of *b* ehen* study 
rogranao la the awhaaia* it Xaya on tha wal «[^oyable jpart 
of ohMietryi an akP«rJaittfatX«i»* 5#i« ahota shUoa^ihy i» 


farthav aupplaiaMtad 


r aupp^aMMoo by traating ahaB4etry aa a hman (yvae*- 
aoUvilya «hiab i* tha mraaga of the efaen* study ^o*' 
Mi*, ah* vnatBfiaam miimma that ahaniatrjr 


lyanM* 
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is R hnaan (i-rautionl) notivity, W ie tec&d olaaRr- 
vatloa, t.hloh in torn cart ountaln unowtRiiiltijr Rhersby 
(.mxoh aad* tor irojjulRriti«c» ahi«h iflveEi rlee to tho 
bario aettvlty of flolROM In gonwRl and ehanlRtvy in 
Qultir that ie '■Vtadnrlng fhits tli« liqgMirttaiaR of 

^^.raotioal Boyoot of Rh«nls1a<y le ««11 jraougaised in bolli tti* 
rojeoio* 

*rbo CqtttPQ-aotttenti 

!rbR oontut to be covered In ohenlstry yrnc~ 
tlQAle in the OBfr, mImhm Mloly oonetslB of fenr part*) 
art one dealo eltb elaple experintente depictijig phyolwl 
luid olusBloal obBugee and baBed npoli eiatile ehwdcal ope* 
rationa* Itw eeoottd part oovAra a aide varied ot prepaim* 
tltma of vnrioiut itpieeoaa aabatanoee and atttdjr of tMr 
Hop, The next Mt of experbaente deals altb oiapla i3]Mn<* 
titntlve exoerolaee In the fom of ^prsveMterla eatlaaMfliie 
end voimetcrlo tltmilonst fhi laet and tb» fourth aet 
oonolata U oarryiss on a ^Utailve amlyBia of a at»|^ 
roliAie salt and fiadlnf radiwle* caa aaab iRrm the aalft 
and baoLa eeetlone* 

^ letal «o«ret eojofne aboat fifty «Bqp«r|* 
nmiB boeed elwislfloation lo be jorformsd by tta 

ftttSents, iiii««ri»la« *bi prewibed fcoroe of aaa year darn* 
tlon nndir ealtobld l»bei»t«f eeadltioftB* m ^ditten to 
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tlio'e ln4iyidiiinl qxi>oviiacatr to tie jierfovneid by the stuSente, 
there nro e no ex:^>erii.viatr for the i^ar^ee of inaetretloA eni 
fliWfaMitentiooi by the Tasoh'jr* 

(11) >rbe Gh9m> Stu4l m msm 

Hire the total nnabor of exyerlMuate to he ooverid 

aurlne o&E rw 0 * Gouree if *6 Inoludlaa five 

fOiitlonal* oxiWtionta* All theee exerolees hire hroiaiy 
rpiaklna, been olarelfled Into ill fiarta le oiUlnefi herei 
(1) nrt I " cSioemtloa ana paterpretatlone, TVeoleloft 
at HMeureaint {6 HxpeilnentB) 

(8) "art 11 - An mtroauotlon to Bhenlatry* 'Phi ®>1« ob»« 

oepU Avojjaarote nypetheBio. (Hobb and !5»1 Wp» 

tlcnB (fl :ixperJ»«ltn) 

(3) "art III- mveetlffjtlcB of OhialoA Biaotlraw lllho- 

tratlas lapevt^^ ?rliwlplB8 (IB eaperlwente) 

(4) "art IV- Theoritleil offloMPbe. itoali etraotorii. Oto* 

aJLoftl »oodB, rtraatiM A ^operklee (d «»- 

^wlAcnti} 

(&) ?Mt T - Applleetlott 0* Otoaloal ^riaalplee to deflorlp- 

ttre ohnditqr (1* 

(6) -art VI - optional e»P«i»»ta ( f 
(1) TSflt 

4» tlveadr ^ 

^ , ^.1 »>«» ««ta« • 
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praotlofll n:)rit In obanlstry* as euoh thnro ara varioas bciolce 
'Bbok on vnatloai (ihnaletryt* daBotilie one nuah 
buok« It ooma tha fuilMlagt <i} It glvaa a dotaileA 
tl.n ns to ho« a beglonor la to oonSiaot hkaflolf In tho Jnboiu^ 
tuf/i Ctl) It giTOQ a dettilod aoooont of how an oxEiwiwt&i 
la to ho poffotnedf how tho tatna la to bo reaordad In tha praa* 
tienl nata b'lok and It also ^dea to the extent wbothar tha 
olnno exi^rlnont la to ba aigned by the Toaober on tho aana 
dpT ot tha nrxt day* (lU j It givoe a detellad introdneilon 
to vavioM aota of eiqprxlMonta, the taobniraae to bo adopted# 
the apperatiu and ehasloala to be need and how tha aane la to 
be fitted# the theoretieal dleoaeaion to the expwriwtnt and 
Ita praotlea!! dotaiia « all theaa are daeoribud at length la 
the vectlcel bjok on ohaalaiay prcawibed by the 0BS1? rohasei 
(iv ) The book haring givan all theae detalla girea tha aelhod 
of ealoalatioa - both in gaaeraJ. for the elaao of the ekpevlw 
umtB and in partienlar for an Indlrldial experloant* ft alao 
givee an. aoeonni of taouroao of error* likely to be there in 
a partlealar experiasat alongelth the preonntlma eto* to be 
obeerred then and therein* (v) laat of ell at tha end of 
c6oh otaptw# the book ca rroJlOBl ebealotry giree a ael of 
cxcroie^d inalaltag aBaerlaai srobleae too* ta ba perfonwd 

and wired by the atndenla th«BBelrea* fht enaapoleoo ahown 
ere IToa thaaa aat la the Boardfa axanlnatltaio awing prcvloue 

yoara* 

ftn book thaa glrea wtitm datailo and rwus 
Into aboat IfO pagooe 
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The Gbco* rtii4jr veofftmn ttuvltiagoe a eet ot 
thirr« liaeke suA Qg&e «£ tiim is for ohenistir/ j^aotioalo am! la 
oalledi >ieb(ira1iorjr Th« threa books iaksn togottuv 

oonstitute iho HChcsu Stnd/ TyogrKNM^ sad bsiws tb* iabo*> 
rstory Buml has Its li^arts&as balag an ladiai^egaidliile 
part of tlw s«t of books* ft to for nso b/ tha otadonto* if* 
Tsaohar eon alro osa it Mith sasa aad profit* It givas th» 
varloao dstallo as foilosat 




By vlvtaa of tbat it iatradiioas tha atwAant to 
tha laboratory sitaaticm and gtroo tha laarnar a sat of gaoo* 
ral laatrMtiona* ia ragards laboratory raports bara it 
gaUas hoa aa obaarvatioa is to ba raoordad ta tba laboratory 
iiota*boekt hoa rarioas data, eBloalatioaa, bafora tbat pro* 
oedara aio« ara to ba takoa doim la tba atadaat aota^boek* 
OcMlag to laboratory apparotaSf bora a akatoh of rarioaa oat 
of apparatar to ba and and tools ate* raqatrod In a iabora* 
tory eitaaticA all tbaoa ara girib ta tba fern of skalabas 

ata* 



Tba laboratory saaMl tbaa daaoribea all tha 
furty six aayarianat* dUldoA ai* broad aaatioiui and 
gives tba datiila la oaab «i*» as taraint 
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(i} It It cctaoral introdnotloa as to nbiit 
tho eJQorlttent is ttod sx^lalUtei to sons 63e» 
loat, thf* th«ov]r th» oxpovijwat* 

( il) ?rooodiwoi 8t6p«^itio Slid dotalloA ooQonat of 
vsfions stop th«r« In we given the nee V 
the etsdente* 

(ill) Oiloiaetlinfi^if ansr^folloe that* 

(It) Tnet eeotion eoaeiete of qaeotlone end eaew* 
oloeo eoBoevnod dlroetljr or Indlrootly with 
that experinant* It gives a BuCfloleat 
^portunlty to atudenta to prove theln tnoW' 
ledge regarding tb« eiperlwnt wder dleouealen* 


(3) MSfiiU&- 

Af ttsr the ehove exiHwlaant, folloee an eppendU, 
8bloh ■alnJj' oonelets of five optional eaperlwate to he pw- 
foTMd hy the itadenta and gives varloue tahlee of ehenloaX 

eonetente and allied details* 

Tha lahoratory BiiMal le thne a eoepleta 
gaide for the eUdeate f« saeoaBfaUjr P«rfowri»« the elaoe 
bxperlMnte. T** e««i«to of !» peges (fooleoap paper) 
and ie very asefW. tha laharatery pawl *e a part of t|M 

Ob«u Strt/ «*8>— »*«»"*<* W 

. ^ I«»l» »««•»«• •>* 

■*« tk. »«»*• &« »»»««i 

seienoa yoaaddtl®** 
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JlR dieoaBoed in Chapter the ^ohr>r<^e Qiilde 
Ir a tuck on the GtMm* ctufly 'roeranno end it ia amint lor le e 
hy tho Tcaoher al»ne« it f^ivno a vivid eiplanallun o£ the 
varlona eBpeotr< of the Text Bok and tho jeburatovjr gumai* 
*raking the Teacher *8 Guide »lth rcepeot to the Tahoeatwf 
j{anual» ve find that the Teaabar*6 oaida aa a ooiqplete aniieer 
to all the theoratioal and ei^eriaental detaile^^ detaila of 
prooedaro and it giver a thurongh eoluti>^]i of all the qaea 
ticar. and ewM’oinec raieed at the end of eaah ekperlmt la 
laboratury ttnaal* la thie eosneotioa, the Teaoher*a Qaide 
given the folloelag dleoaealoa regai^diag aa ekparininl dee* 
orlbed ia the 'rabontovy itinual* 

(1) rarpoBo of the ewerlamt ^ it ia laportant firoa the 
<peeuber*r point of vlevi« The greater need lor the stadeate 
to plea the experlaeBt end the Teaeluar to adalateter It hae 
been faelUiated b/ the etatMeat of the pwpoee of the 
oxperlaant* 

PM-.eb. msoiMeioiu Sbre the •Pawher latrodnoee Me 
ntadente to ei^erlaeatil end nanliVlatlvt details* 

(3) winded. It gites aa exheuetlve detalle of 

all tho ehea^le tad etnipeate seeded fa m eaperlaeaU fhte 
helpp the iMoher to ee* that the thlage are set la order 
brfore the etndaate raeb up to the laboratory* 

(4) ffvtifl rffir lita tuNil ttaa allotad for eeeh esqpriaat 
is eo aliitttee and it le ladfetled ihare for eeah eaperlaeat 
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■nd ttlso bvMk up of ibis tine for 'cotli'jun otspe In (sa bjs* 

perlneut In niso indlontdl, 

(B) ^^'Onnti^g to hi otio vved in oeoh eipevlnaat neo 
givon in ttk* Tenolurfe Qiiid«» 

{6) intortttqgjminto 4e«l tdtb aabfititntlini for aj^w«tw» 
rpeolnl probUsn and potato for TMOhoro bfiOkgroiiBdw 

(7) .laiit ab* plcflj^iLBium n asant to kaovl vhelher or not 
tbo otodontL. bava fu^ioacd the e^q^lnaatBl dalailo and to 
rowva their per^^oaal dlfflniitlao* 

(Bj tQ_ glveei OGAplala aolatlome of all 

the proVieao reined al the end of eaoh enperiMeat la the lahon 
ratiwf Buawl* 

report of ttie ebaemUon pert of the experineat tgr the eta* 
dor.to. It helps to have en ItBoaeeloa aod look orar 
heir roralte eto* 

(10) Mui-tinwn tff i twwMMfr Ah .nt .A .taiiaiJfc,riBg.«laE » te tho 

altlaata «oal of the eeienoe ia general and aheitietrj la part" 
laalar* Hera larthar rwatl as we n^vaa ehish are of help 
to atrwgtfiaabig thie tawlt la eloidaate laan^ haUte* 

(11) tMHiMft.ltw.fl f tihfl lnwatolA 

fhere are eoNi ej^parinaate vhikh need to ha perCevnad 
Bug rapeatad oatslda the lahowtwy tea* It takae to antra 

amawtad te the taeahere gaHa* ftae 

TBMher<e dilda te w dieeaeatid ahora 
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is ui iMfwUxit part of tha shole dlnoupDlon, 


.m •ms IM m 


Vjm «a teka ap itta axpariaenta aii4 pvaatlwl 
enralear aith r<>f«raiiiei to tha taxtHaaterlal hath liv tha 
CB' K ''Oheoa, Jt 0 ci Delhi anA the Ch«B« : tudy ’YO^ranna* 


I, 



oheaai. 9^t aaterisl asJ tha 


ffM rariaving tha text Material aa halMgaB)» 
vira|H> in tha aatilna of tha a/llahU attaahad havaaitii aal 
tha aataal alaea roiai teaahiag praatlaaB as goisg %eMi tha 
caM band and tha oi^arlaentB praaarihed in tha cgrllahaa m 4 
tha aatnal aneraicar' ar balag parfMwl In tha iMhornlBrif 

aa find little aerralntlcn hal* 
«o«a tha tea arpaatet thaorjr and praaUaal -fof ahaHietr/* 


*;hoa in tha thowgr alaaoi aa are taairiaiiig Mgr 
Daltonifi ateeda thawy^ laaa ot ahmlanl aanMnatlonc or 
Avogadro**! hypothasla^ eta*t in tha praallaal alaaa tha stMr* 
dantB are balag naked ta parfom rolUMtevla aaaralaaB or 
th;^aa dealing with pr^amtioa# It la Tory llhtlg that ehan 
la thaerr aJaee w teta ag tha teaaUhig o? *atnl»* thair a»» 
trfatli% thair tapartenl aaasjaBnda* Igr that tfcia atadanta 
hnra nteaal/ ftoioM thik Mil* aank^a alot ^heaa naa* 
loglaa tan ha wl'IkSiialw 

flna ft aat than! JL« lo feelhla 'aoriNanllon 



b«t«e«n vfaftt ir l)«ln« kiighi la. ih« thisory olai^a a&a that 
ia tto la^watorj riteaU(%e« tUg Ip go bGOaon* ot iha 
l«F7 ejium ata., \9\k la tha thawy b»A lab»» 

ralorjr aerk kbA kp aask «• bar# laralopaA bha praAtlaa 
tbai lb«ra no parXaat oonralktlaa* Bkti afe iha mm 
it way ba n»taA that it ir ae la praotleai, bat ia atlaai 
aetallBt tba fraaarn ot Iba qrXlabll al tha asrs! rahaaa 
trlaA to looiuda thLica topioa, for praotloal aorl^ ablall 
bava rtaw or tha athnr baarbit oa tba frlnolplaa ot lava 
ata« AlaearaaA la tha thaory ala»a« Bvavy amelaa iaaiario 
ad for balm parfonud la tha laboratwy rllaatioa baa an 

a^pUcMtioa af tba faat ato* tan^t ia tba alaoiroea oltaa* 

* 

tioa* nbatarer right or aroag tha Byalm «a bava davaioyal 
in daa to tba praotlaae aa bava baaa aarvyim on« otbanlBa^ 
tha t«a Bcpaotni thaory ant praatiaalB, ao aavleagBd ia Iba 
OBn^ ohaaa of ahoalotry, ara highly latavliaksds Tboagb 
thin Ir no yat oar praatioas apaak atharvloa. 



Bara tba Obaa* Study ?v8graiHa approaohaa oNaletry ae ah 
axparUMtal aalanaa and tba «bo3a «at op la laboratory 
arlaatad. Oliaa. rtady is tba laboratory aaatarad 
aosraa# ir oMah ttMra In a parfaat ralatlonahlp bataaoh 
ahat la balm aarloagad to ba jparfwaad 
FliaaUedi ind that km tba aatuil ahioo taaahiaii ttnra<» 
war ar aplat aftt la di» dioavalm of» eay IR 
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obipter I, la thu tosxt »sA wwerjfooaiag jfflve vtm 
9flrln«ntQ in tha inbovalariT Bmaftl <• fhluige ttxo liitin>w«l4« 
in ftt«t th» »%v&m% Ifi em^fortea to )wve tl 9 » tiv«| 

t«o Qa^rinwte laisfnrtt h« aoinailjr i^te la cm !)«, 

third d«^« datailed ato4;r ojE thin entodelt «f 1)ir«tli^ 
up the nhuptar lata seetioae and kvli^aoraeiipaadlijig eXM 
perJjMtttQ Hviy di^ttreed within tint saetiun wd th«a deij^ 
the thft(n>;r ceeUtni end the ettveftpipiiaiag experlttent in the 
Inhteretcry rltmtlim does atothlng hat opeafcB at a «a** 
rrelietivn heteaea the tee aepeatri text mtevlal aal 
olcer Inaladed In the lahoratovp neanil* 

dgalat the vastlaaB Marelsae Ineladad In the 
lahoratorjr aaaHal hava hean elaaelfiad Into fiva ineotltsiac# 
aaeh ahlah dniala with aapaeate and dlatSaot tupaetiir el 
ahenletr/« fat enuipla mpenlnaate andtarSiidt d to 11 (mW 
snaml) daal «ith aoneepte porfalnlaet te intPoAaetlon ef 
«haalati 7 ii the nele eonoepV tha ivoind»o*« h|!petbo« 10 |, 
ffkS 9 s and soJLuUens and tha awnanpcndlng tbaoratiaal die- 
tallfl laiy« heea ddronaead in ehaptwa te B la the taxi 
proBtrihed far the pwpotie* Bert at the jnelarae the 
Toaoher^e aaldf eeee te hie C7lui 7()aeher*e) help« The oulla 
elewrly lafe deea In aepilett datalle the Intar-relaHoaahlp 
hatnem thoee expevlMata and the eoeroBpeadind thaorjr 
fuaUeae ed tha netivlelf It ealda* the taaeher an te 
the eenreepeiBdlax endttHwit t# he tehen «e a laheeateer 
elae with red^wwe te the theemtleal eeeHcn herind heen 

taaidit fer<* the 
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mafltg of, th » t«o 

Both the CB1S f;Qh«n» a«d tb QV«m, rti)4y 
' ruc^fiaoM hav« got thelir oonv vivtoer-* j^oh of Vb/m bao 
got a aoifit of Ito OVA* Thi<’ lo so i& tj^rna of JMItUxaI 
cxporlao&te oontaiiiof la tho two firojeoio« o» 
fic undwi* 

K *> M aBit n« flasa ■rgham 

Itie rohwn of the Oflotrol Board of soocmlbvjF 
HdoootloQj) Km Bolht iTroomlhoB four mto of osmrolaoR, aa 
oXecoiflod in tbo fresaat ohapkir# ^Dakiag mi m^lwant m 
iodlyidnal haeifi^ nom Of thee# are foaaf to ho varjr nmlHl 
aiod algBlfloant* For etaaiplem tbo mt of mBorlnoxAe imfir 
graToaatorlo or tlmUm aro tho omie of Braolloal Importenoo 
Bcf thooo afford tho otudento to loorn ohmlolxy on frao* 
Uoal ha^lo aad find att Intanslfei iiao la tho aotwa llfo 
aftersfardem rlnthuelsTf tho voleuteela axareteoe Iseitidad 
harotn have got tb* ahovt advaate#)o« Rarsovm tho «rav«* 
aetoritt oetlaatlone vaqalra «»9t aate^lag ant voitnotmla 
tltratloaa ra^ulra fxaot nm^waaaat <f toM • hoth thom 
toaaoto* who hln (tko aladi?al) aa OMOt ma* whila doing 
thorn oxwolms» la additlsa to holag omot» ho ^aavae 
hoti« freftlm* tad oloan «ai aalatalalag ornaoot and baieat 
(aetiuajreowde; • tlM oalo^tlcn ht dooo Ivni toMh hla 
aaalfwlatloa lod oafSanate of oasminoalal doaw haoha# 

{jgtUihUm oarwolfiifft iota got UMir oan 
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utility* Thu £tiUlua.tc> anxxy u®, th® analysi® of u stitgl® 
cftlt* Ho leMue thu Bjrotwuiin ysiufishuv® of umlyrlDg the 
roboBie for both eoil and tueie rediooi^, he® to dorolep 
pationoe and loBru® Byst®witi®Rti(% in addlUoxi to develfif- 
lug fi preotloal ekiU* ipsiriKiveri it ie lyr virtite o£ tbaiT® 

' nalltlcr «Ad by wey of hnoolcidgti that the etuNnt e® « ohe- 
fflint in letnr life luioe it in liUlu®try« Then Itore ir* eoM 
iveperetlon of i^iose end that of too ioide# m i« mfpmi 
to study their propertio® too* ^hile ee n etadent^he pfe* 
per®® tbefe eubetaiuteB* stiadiae tkiv ]^perti«R uad knoee 
about their praetioni ueeo* Ao tfaeee Mide wre 

m 

the eoaaoditiee of industrial iawertanee* it i® hvi uho haT« 
iog learnt the teahnipe® a student* takes np the r®»* 
gonpibility of mmtog thee# poeitloas to U ehoaiat in later 

life* 

u !I1 mi tirnt set >4 exerfises involrjbv ehe- 

nioal operation® aro of Ixmenee ttee to eludants* as they 
devoiepe variottu ®hlUe out of that* |u beief| the eladentii 
learn a lot froa thoea eel of fruiotiflal eaereiMio and it 
ie out of thlB etuff that ue ore hirriiit u alaei® of pw^Xa, 
aheudote deBigntton ihoet owrlee® «e k«l»g eupteited 
ia dlfferwt t««tw of todwfcrf end thw «h«let» »r» 
doing aft luu*®w Bwriae to ow mtioual efenagr end in W» 
deteK^iwd ed If there ia any l*e«wu In ear 

teluetry or eay of ite «^o»V « is due t» J»ik ^ mm 
reaearoh In thit itfMm 
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of ttw veen):>«h aoA «*u la tl«t iwfiiistry* A 

fiood vsfWAh in tblo Alvca^lua xu'.od bu oviwlodfi 

ThitJ i* tltv @veni.ix Siotwe o£ the ’vetfloiiB 
ret Of expwlMmial •xwttleea inliTldwiV mfl the olwmlBlHy 
lireotioale takon oo b vtkd*, eo;iiXMUv«]^« 



!fhe Oiunu Ctudy Pregrenne iosjJBd«e mm 46 
expBrinmtr to tlw perfijnMd daring ono BBodenlo yesr* 
Broadly epoakiogi ttarse oXBrelsso havB iMon olBBaiftBd iwdw 
flVB DBtR, «aab iaroiflog difforaat prJbaoiplUfti^ But ot^ 
of the wqp''rlBento dlBOUOBed here In aro of aide ai^nifi* 
online* Vfe tfths ap Goeh oaot o one afisr the otIi«r« 


BTOfiri Mini It 



Qkoniotejr iBt an eig>eriNental (lOlaiwaii In the 
first otnpter 1» the text of the Qhaa* tuiftr Brograone* Bare 
m treat ealenae an a tmau. eotliritr* m ^0emm as n 
ahole feoada to i^ve the foeliag for aativitlee of aaiaore 
and the etodent le mde aMr>} that enleooa heiag a hMa 
aotirlty io haecd vpm tteawatioM and ifrearfatlon (earrkd 
hy a hMf htdag) iMot amteBearlly eoataln ndertalntyt 
nhleU BeoeBei^^* aeareh lor rnplarltteeis ahlih i^tlMately 
^ven »!«• to tael* aetitiigr of eoieaoe* 


fhlB la the «tet Of the Mret eboytw «atd 
tba neaMiia «f Un UtMR* ?rQenMae» ffn Oorreaponilng 
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esipwli»a&t aIkito Ip Axporimut i, 

lAtoeatorj ifettual* mem ttw etAfiscat® io ^liAfrvs a 
lAWalng QAnaiAt Though the cxi9«i>4WiEi;h| «a It sewe to ha 
Ir; very £>lApl«| ywt it le fwy tiunght jiprovojUag MaA 
depict the above j^lnaipleo in • set 6 oi)nmiae« it io »ot 
AFfcly reeiiQg a bumiag oandie, bet It i« iall of eeienti* 
ilo AOtivityt The fivet experjaeot ftlongeith the iivst 
ofaepter in the kxt eacura that thoce ooaoeptti beoeae part 
of the fitodeate ejcperleaoe ia wi orderly eeqaeiuie* 

Thee the experihaent X is aoct etrtklng mjA 
cigoifleaut as a oolaatifia aativity# thoagh it ie the 
agpioBt pOGoible exporlawati yet it fom-'i a olaea by &i» 
self* It Ir an oaperiaieiit aithoat exptnrlaeBtaticAi tools 
and apparatar« A borning eax candle le all that ie aaeded* 

yov proceeding farther, exporiMut 2,9 and 
4 are interoetlng. In experine&t 9# the etadent fcaparee 
behavionr of oovwn eollda ca aavntng ^ a twy iAt«reeth|g 
though no naoh of ehenlRtry tnvolvad* IsayariMBit 3 le the 
rtady of Melting iMyaratwre oC a pure aidkatanee * Hit say 
it le dMM ia very intereatlng aa it reqair oa to aindy both 
aarMing and eocling bebavioar* 9iq^«riant 4, ecaibaetiOM «f 
a oaodle thereby p«d«#tlctt <f eajrtwn dioxide wi mi«v^ 
lbs todt oi their eomaticn mhaa it an i}ife<'resti)« allMa* 
tien* ^ocperjbwnt 6 iavolres aee oC both a esatigraii bala<*> 
ace and a platefom ba3«»st and etallea heat of ecatbaetien 
end that if aoUdilioaticn Making the vhcl* yaeeodtve m. 
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IntevontlitQ ©rwaIha (5, whefa tfslght aC aqua,! voIvm ' 
of gaoQEt la soufsht be fomd oat elves the learner e »«« 
aafl Interesting experlenoe. mperlwente 7 & e, tohea 
together give nn Intereetlng eOBerlenoe of mee relatioik* 
chlp« ^'xporlnent & 3.0 are both, ehioh Involve ,eanti* 
tntlve waA qwlltatlve procieli«re» levpavioMit 11 latvoluoff e 
the lonraer nhoat lone In eolutioa* 3!»vnrlBeat IS, 13, 14, 
and 17 study the roaotlon in Its difforcaai perapootlve an 
regards heat ohangss and reaotlm rates, lutperlnsnt 10,10, 
16 to 21 •• ail these Introduae the atndents to eons opts 
like Boluhlilty prodnote| iHloa ooneentratlone ^oHibateU** 
'^rlnelple eto» l^r^wat 36 is Hdler to one <llo«ll) 
dlsoaeeed earlier* Fi^evltaemt Introdnees for the first 
tine the leuraer to yelwieteria tehcaUuns* 
pep.ey j ^piiiftt. Is ageltit the one lahieh Is •Mrp’ maningftO. 
to the heglnner* Hwo It Inrsivas eoxotrinttm of n ioe^l 
Model by taking different boxes of rarylns sl»!»* verylntf 
;roM a mtoh box, aigrette box to one Uko a ahoe box ahl 
patting in It an enknoKh objeet end exEaetim the stodento 
to ioiov as to the neerost elae, shape end natere eta, of 
the objeet mdar eoaddavatlon* That eajr it nakes » very 
Interesting exerelso* l!iQavlMsnt 66 is a teanUlaUva re*> 
patltion of experlwait f A fi and toolyae tha stedy «* 
eleetrelyslft hxperlMtnt 26 ettidleo geonetrieal leonerlMi 
of eliftranspalre, Exparlaost 87 1« a mt tetarestln* 
sxarelaa and Inrolves varioas type* ^ pa^l»6*s «blah haw 
a for the yowm etadonte, Exparihainb 86 a 29 

lAtrodeet aa to orgaal# raaottone. SO, like 
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exiK)irlBe(at B3 iasjuivoa th6 p]rla0i2)l« (t ©leotiiolyEstB* 
eoslmut 31 fitudiot) ae tadida wA iodata loae* 
I’Kiiejfttt'^at 30 in my int«raB\iD(f aa it tabe«i tits floan^m* 
tlv« Btady of the thi»4 roe frtw Safe oi, tl» aoet eleetro* 
pool tire aad moot eleotro aegstiva wiximn 9 t the parted 
tiader diBouseioa* It ^vca a FftOtieai taeis to tttt etsdy 
of the perlodio tahle« 1^9«criaB&to S3 to 3& are aU ha««d 
upm qualltatire BBalypio^ 

Here it is «i»th noting toot in oar eehaas 
ee etraight aeay intradooa oar atadsato to the salt analysis 
invuiring oiasetftmttoa of varioas eatloaa an Itosle radl* 
oalr and anions as aold radioalSf teehiag to them ahoat 
Tnrioua tuetei iavolveda roagmati.^» srelimarjr and oo8i» 
flraatioa toeto ato* It lo tort at tbi^taga that ws tell 
oar ctudantr shout six {{rsujps of satlons and mleas groig^n 
of anloBs and all that* He first tell oar stadants hjr 
lohaiht and talb* Method bofere he goasjto tbs Istboratorf* 

Tliio is the Qhri eohaosii. 

on tfas ether hanl» In ahen* rtady leograans 
the approaeh ie entirely different* B0»* etodenfea Aeveiope 
their oim oeiwiM of analysis, they Mre not dletated tests 
of eatlow and aaioM as ee to In ear «yBt« and thns ttm 
heglmev starts hsra as an todsyendsnt rcessreh serhsr* ^ 

other eords, ths Otaw* »»*»«» preesids or «* 

iwostlastory tppreaeh sad lio dBSi sBhssw Is tradUlonal 
end eonsiata In laeta hsing rslatoft hf ehalfc and tails Rethedf 
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fiaanwyiann. 


■rtie t@o «)ll^«l^B - Ibft i^rs fi; tl» Ohent* rt^f 
hnvD s;jt eio mof oxp«il«eat ’shtet^ «re ^mim to Tiotfc naH 
then, a eot of oxporibw&tei nMoh Ifl oxolne&roljf' dioottomd 
la oa« and not ta tho otltor luid rioo a varoa* 


A • J'*l 

MU 



AbA 


tojh^h^e OBrs ooheiv 


9olia«ljiig ex^MlasotB taicfia ladiridtuil]^ «od 
ooll«otiv«l 7 vo ooMDiWL to liotti th* ^o4eote| 

(1) Mlitatlv* amlyote of a filag3> aalt aa Jaalodet 
ia tha cor? eoheme is very aiMhaoBMcm in j^oaeduxa 
and exporinwtal ieohnlcnoa to aj^inuinto U £ SS^ 

33 to 34 oat vhioli tti« laat fow oaswinante are 
nothing Isiat devolopla^ MheiM of madltaUva anal- 
yeifl* 

(11} volUMtovia totcati ne are an iHt!ortaBfc jgart of 
the eyUaUI U the 0351 Mhene and It iaol&dee 
aoldiaatery and aUEallnetery* 

The laraUol eajteriBMte in g&ea '’tiUiy irogratiBa 
are ex^erliMatB ?, 10, lA and in ei^eirineal RA*- 
vhare goantltotlr# titration l*e« tltrntAm of an 
aipAaovA aUtall nointion la telitll aarrled ont 
amtR*^ ■tandard faydroatlovla aild* 

^e db«M Eiadjr Vto&emm doea suA 
atreaa noali re|qerdlm fBaUtatlw and qnantitallva 
•mMleeaf aWali tl» CBFf Mhenw «e « at lao^ 


ma anpMLaed atit «j| 
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(lil) ^«pavatiaiu! Bf a flouhla 

oaXtiF a a'oaj^lax sotastdim AlahrioaiaL^e end 
ohromo alun are 'lery Inpovtaat and j^ra !>•«» to* 
oladed to the Ohan» ^tudy T^o^nmutw Thsew ara 
toffortaat beaeaea of their yreyeratloao tovelr* 
tog )?Hyatoo*«heBl<ial prtooipleB and otherrirar to - 

toportont froei tholr aUlliy point »f vIm« 

The oorreopondtog preparatiixBB tootoded tot the 
CD'eoheofi aro thopo of propavalicae of vartofto 
topovtant goBee aafl the bydroahlwto and altrlo 
aoldof The etsdentp leera a lot frtm thoca 
preettratlon» Hhl«h» later oa» are of toduetotol 
toportajooe to hlnu Thaea two eat Of exeveteec 
are not ooanon hat they eve not different too* 

B «• Exereicef* eaolaeivoljr dlpoaeeed in the OBLB rohenen 

jaslMfe^r_--- 

Thomeii there are nof very tmj oxeroleae «hli h 
have oxlnelveldr dlseaeBeA to the a*B eotuma onf 
whioh are not toilatotl to the Qhea* rtedi’ ?voj|eaaaa, to one 
forn or tin otoer* jwt Ihoea fmr abtob are htghlr eharaator" 
letle oe peoaliar to QBrs eohew aret'* 

(1} oaolitatlve onal^eto toaae tht aato part of tha 

(3Q' IS r«heH» tod a etodoBt ie rei^Kiirod ta do ahoat 
thirty BMit ewrolao* ahlto to QheM* rtody Ttograsaa 
inBindo^ ^ enveloea* 

(U) 7ol«Meteri« titratitoe foto aa o^tolly toportant 
jawt of oar totml idioratorj exeroieao and ot»* 
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dent lo required to do eboat fifteen enoh eXeaBOlooB# 
iihil* tb* Ohm* rtudy tnpludoo oiUjr on* 

BUob oxerolBo 83) 

(lll}QreveHH9tcrla eotibMitloiHi ee onebevo tho oxolonltf 
feature of the ODfE oohou* 

(ir] Again tbe o^rs eebosa J|gi eirsBe tm th* £re|>waiion 
of obB^ilar and oonwA gaeee and t«o of throe mbmal 
aolda, ahlla the Ohen* 'tadjr '^rogrnBne only onvieageo 
preiJoratlaa of ehromafuM oto» here the OBHE 

roheae takoo up the pnitration of single saoeB end 

0 

oi>nBc>ii floldOf while thn oh<%n« rtudy ^ogrenri 
takee up those four prrparstioa^ whleh «rn not very 
eoHBoau 

(V) m the very fleet sot •aS experlnonto to the OB^ 
roheoM, eiapla sjipavtornts depiottog phystoal ani 
ohenioal o 1 uu! 19 :)B^ or thoys Baking dJroob nee of 
ohoalotl operations or those oonoerasd with hard 
and soft water are taken for Being psrfurasd to 
the lahoratorjr eltaatlon sod an aaple praotloe tf 
this is being topartrd* while the Otattk rtw^jr 'Pro* 
graniA Ahes not inolala these ae diregt «xer«leae» 

Ihou^ these opcaratluas are hetog need Here and 
there to a fm ekpartoonte* 

d- 

{^e an experisMnts and enpovtonats eMdi^ 
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have inaovL^oratod in tho Oheotk 'tudy '^ograanda anft ao 
m ntloft of ihn ee% u uiven fere in ggrB BOhiaa* f» 
take op eaoti oneoe ao foilmuet 

(1 j !RXi)orlnents 1,^,3,24 B7 awa very auoh an e»- 
flittolve feature of «U5 Ohew* ‘•tuSy rot^aivaia# 
xperlaamte !» S4 ••;■ 37 wo the Stsfl anrica fit 
the Chen* : tody -'rOijraiauio* Tfeaa wa wywjU* 

Bkoiita olth a diffortnoo anA are diireot ycoef 
of tlio foot that Boieno'j ia buD aetlvlty« 

^heoe axe eaEtWimenta witbeut any anah of 
appretuo being invwlvoei end experiamte aitfe 
out experinentaUenr 

(il) ^xperlnentat aoiid eopj?er inwnraed in ailvw 
nitrate a^ilution (7)^ mbs relntionahip aoooapny 
obaaioai ohangoe (e}f reaatiijn a itetal ailii 
bydroohiurlo aotd (9}| • etody heat of ra» 
•atlcne and iholr ratea acjuiUhrla (1.2-18}f 
eoliAlUty pvoduot (16)« revwaible reaatiottr (19), 
oxidatl(4!k and r daoti^ and their appilaaUtm in 
oelle (2E>-S1)) aoltHtfiiuiept (38;, iao- 

BMva (86), Kl - elaoirolysifl (86), jodine « |ta 
•healntry (SI) end oeayavative atady dl Srd Ttea 
alewnts (38), in axobanga reeinei (87) all theaa 
are expwiMnte ahiah are an exolnaive featwe 
of the Ohen* rtody ^o@rfia«e and tin OS!^ Hahew 
does awy vlth thfiOi Then in a «ei ef toytiowl* 
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Jaioinded iuwoini the two iwfwlfllitii 
wsa irulAll'jn«hip aOQttt^waj'lntJ obonionl ohvtndiee 
(Ba) Mod study vsnotlon rates (1.4a) lum also 
lus to the OB'E sohsae )»ut bav(‘ hsDU dlwcused tn 
th' Chou* 'tudy •tgrame*. 

7huD, lae have outllnsdi the dlstixuit featuKss 
rjf thr teo soheaes taken bwgolher and aleu Moh of those ts 
^ojeots taken Bepareteli'* 




t 


INMIMIIIIIMIIHIIHIHrIMIII 


whSK«| 



idll&AKU 

VffWHPII W W Mlwiw^p 
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- "‘miAafti MB aueMMMatg 


ai«W«e»af mUfMlMtt 

l«]iMWMMH<atiA tiwlA*rt« 

ttw tM tin tMb tpA K'tillitiBiM » 

ihl MMrt tBMUW of BBlM IM 
flBMt ImmA 4|«M*ltt «B Bft 

Wg MMB|j ah|* ||ijl|M|||L flat ftif liiiiiitnf triii liairfi Inwii^rtiiii 

w Vi0Wil^|liM|ps^ 

AMNliMs BMAMMi MSSL 4aAi9& j A iiil 'in amm* Ml liiitng 
ApIlM Aft Alteor K W Bb Wg Wt 1» IMM MAm lA 
iiMliiii VA nt MA nd m wA ill tti Mil Ml IIm IMWlt Ml mM if 
nii£liU.liMk *a ii^ ■iTiilIt if Hill hn iiMi nilitlliiiili in t 

toA w» *1 MW lArMW IB iMiMw «l tka 

Am » tfltlMW >»»!■»<■ M*liAigiMiMiA- 

»M BWMA ttWMWdM A MUMi» *<HAb«l«« )np 

MwA Mkv «3 toAlf i e< i to i i ,tf «t» iMMIrailMiiiii^^ 

M fMOftM «M Ml MMI Ml MNOi* MA MlOftA 4I» MOiPft llA iflAr 
BMMAilM* AMlMaiW lAlMlIr IWIMIV «f IIA^ 

•f AM mA M tto liAk wf tA lip IAAIAAb Ahiil^ 

}MW MAh tl« bAI A IIP PlMt «• 

tlpt iB Ihilt MA ) i nn * ftx rT ■■.M-iAMit wa.w 

^ r-rrr*' *^ *»- »* mmiam 'im 

1^MMMPk> UMI Ao J< M «l » l #t< »l>iA 

pffiiA liiMbiiA 
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otirrloiiatti ^ tvg twohia® ai pbaniatrjr txA ottor 

cohuol aoimaBB* It la noat othavwlsQ oua twy 

exictaaoia naaU ta Ia 4aaeac and m» woiOfl htt Wt, tahliia 
in fcbe iiorU^p raaa for hasey aed praasaroiw Uvlag* 




A« poiatad oat earUer^ tho ayllaHl oonraoe 
of Btodlae in ohaalrtry ia ofTVlng aoltiforfoeo Bat « 

orltloal uMlyala of tha oiota in term oi^ nataal oinea roan 
j^rRotlMo on tlHi Qw tasA anfl Imytnsi In vim the remnt Sere* 
loiaMntp on. the nAjaet on the other heaA, aa flaA the 0BSB 
inheoe Ghmlelrf eae noi?>lm eo naHjr topios ahleh need 
InMainie deletion Iron our ayUnhil ate* rom of the toploo 
lure <.at4nted and they are of no oee helag ratelned la nay 
elarc! end eoM et the toploe are enoh rhleh need he pa^ad 
dcva tj Imer olaneeD* 


The foUoelag list glvee a detelled aoeonnt 
of thoM topiea ahloh eve entdeted and need not he relalaed 
for XI Olaea (Alongaltb eaoh folloffi ttrelam for eblhh that 

topie ie to he ratnioed)i<R 

(1) Phyelcwil end OhenloeX ebaneea (VH! 03e#ej 

(B oheoloaL aff laity A hinds of ehai^l Mtion CH O^ofi) 

(2) The etnuapberei Witilire of dir (Bth eitoenj 

(3) Gbwieel oifWitifflWt oiest} 

Hard end eoft mtar* «lam) 

(4) latheda af wrlflmtiwi. of iiAet«i»*» {9^ h5«B») 
(ft) pu jt anta dtoiiie TheaTf (dth oleee) 

tta. of dhwiuwl (* «!**•) 
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Derlfatloa, of j/wa fycm tlia atumia tlwcury (SI o^ea) 
6(a) On* Xawb ,% Qaa &j)|aUoa (ix olaea) 

TiJ) MoIacftOw aaid^l (X Qlsoe) 
aci<)) r.ijwllaat mighit (X Olaas) 

9(13) !ielatlo& tieiMecft noleottSaif val^Kt wnfl aquilwat 
vai^t (S Olaee) 

10(lb)rti:noti)re of flaw (IX Olaee) 

U(16)Ca(!«l]reia (X OlasK) and ttialv MQtaiiikl» (XI olaaa) 
lS(17)l]l%ti]:iA(iiua of Vjaittla & l^oikitstale (IX glass) 

13(19 OXfigaai «nUr nta* (IX clasa) 

BSO and 03 B«dox l^atlom (X Class) 
U(2a)]itttrogan a its oxides «to« (XX Class) 

If -Cjrole and llo Cintiia (X class) 

15(21 joar'ban r Carton Dtoxlds (IX Clasa) 

16(23 A 3*) ' Blyhfflr» its aUolnropy) phoephcufousn phosehtos 

(X Class) 

10(27) Allsyst iw ad#)ieXB (JXolaSa) 



<1 I 


Hurtero slthin bfaokstto shea topic Mo. I» 
CBE” *yllsbno» 


^hcHilatgy i^ otloals* SobMi. 

ixoceadtod a* aboWf It cwtibidcd that the 


fcllcclttg asid te ddsM tocwdtatcly aad tlis 

cUaa fc* rtlot th«y »»•« 1 »* ^ ******* Vractett, 


1* 

2 * 


rat 1 
Fi»fc II * 


shar*i*h^ chajaBBs 

Wtyaiftlli® of gwes (is oJNtcc) 
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rp«pMatloa ot 

HyiJroQhicrio aaifi & aol4 (7 «1ibb) 

3 . VoloMierle jnalyole aoU £• AlteU fltpaUowg (jj? okas) 

itai.i-Bg.Mi 

EmpIidq 111 vIm tlw at)ov« reautMtadsticiiia Eov 
deletlfifl iih» eeld toploe in ttiaory sad owtsjjs wtjijsriaiwxts 
in prsatlosls sal slsoi hsvinji diesasssd slsIiovBtslr Tearloiu 
srpsats of th« 0SS8 ro ;eiis sad t)is Oti«a« t?ro|j|nuaMf 
as nos ssssfit tho tolloslng to lis adoptsd hf tte 

Centrsl BotvA of Ssoonder; EdawtioAt ]fs« BsUilt 

Tbs OBHS Sohsasf Hmi psUtl sstsvs to ittt assd of 
the Higbsp i3tsoadiiqr sohools vitbia tbs BtdLon Tsrrliovf of 
T)slhl» af Biuh ihs ($SE rslHMM hio lo bs s Modsl for ofbsr 
Board r sto* slssslwre la lodto* KorsOTir* ItMtlaroiii^ lbs 
oxlstii« pstlsra sna srllsMI ets« of lbs al#sr 'iftSondsrjr 
that Ftadsats prspwrs for tbs BsUensl ssisaos Tslsnt nssroh 
i SMilmtlciB ooBdMtsd bjr tiw IJepulMsal isC soisnos Eduoatlont 
Hatloasl mstltsts of EdsdsUoair Ii»s 

Hisss |9 wst ill «a«b shsUsafoe and Iboas arislaf 
eat of satplOBiea »f rwfc aa*twi«» ^^1“ soisass 

ooUsfss, #olli«w of * l«baol»8r »« ^ 

sod Tslsriiiirr wUs«.», a sad sa s»to date spUsbM 

Is tbs first rsqslrsMal* *• ***^ feWoslsg sjrJiabU 
ssMTSss ws bslaf btiaf sdoptsd bf tbs 
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OBfTT’ for ffthooiB la joihi tuiA ii#ihi, 

!• Ohaaietrjri m EJ^wiuautel Q»l«aoft (ohapter i 

in tote,, ohMift 

&• AtJMlo Thwjfyj eono tir«&wa £ftote« ifodim 
ttcatlo thsofjr,, iooto|««» nud ieoliarG* Jterlr** 

Uon of ifmB ot oiiettteBl Qoabliifttlon 
ato«l« tboorjr* 

3» ituba, aolooitlAe, ohMloal eindbols naA furoUlMi 
owftloftl uoImuXm and Btruotuml Somnlae* 
valaoty* 

4 . Oh«Bl«al iqtfttloa, tlM atwoSiig li «c»inr»yB| 

Ita elgnifiiMkaot and iMtetlaao^ OhMioaL «il>> 
ottlatlcmB teeafl npon oImiiIobI «q«wUoB8« 

S« Hlvtorloal Miurty ei tbs wloUo ol«»ai.li«itloaf^ 
liiadaXMf'e ijkwt Tlw ^artedio teUe# 1f:4«rAI{w» 
fb» attMoltee in tb» »iv1«Xbq£I 8 wd tfei«ter 

In tenu th» taoSirn. lm* 

e, rteMtnra af ten Itw vle^via tb* ^teriodlo 

Tlbltt 

7, SlNteonia Thiwy of wUafty fliHMrla tite iSwn 
gronf of tht fwlodU teblte Bnfi'l»a»llfi» «f 
•btnlMl nMatieoa In, t«ma e£ alenteotvte fttrttV 

tw« of oMponndof 

A. tbi Oio TiWMl XiAptU Thior^ of Oaseo « 

o^tim of »• 3ni» I* *«««» «■ Itootle ite>arjr* 

(AbnptiV 4» SteAloo rMrlee). 
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a* MWs, Baeae wad (Oliafitor XI| laxt boqIi, 

ChM. rtadlas rjeriee), eu» fkain v«i@Rrd% 
QlRBrlfiORttuo. BJid noiumlatiire of th«9» okaesis 
of Q^oiamde* 

10* ?'l«otrolyBlet ?anidafB yms aoid thsly fljpplloaiiw 
explautlon of tho terao noldB, aM wli* 

11. icmlo Thaor^t ite appXioatton to axplalJ&i aeatval-* 
lc«U<.a» pysaipitstloa (aalNbllltp^ prodnat)* 
IDlMtxoljrnlB and tq^rwlyalBr* 

J£t MaohanleR uf ootalysed Betotlonii* 

13. Ythy «e bellavs la itcoa (ohapter I4g la toto* 

Toxt Buok( Ohaa* ' todias eerloB)* 

14» i leetroQO and tbe 'eriudlo Iktila (Oliapter 16« 
la iotu, tact Boob, Chen, rtudy ^les)* 

18 (3 7) CiusaUal r.oaotloHa £ EattWfijr itfaote lavolvad 

tbiroln. (Chaptr^rs 3 & 7, in 7«bt Boob, 

Ch«B^ ''tady ravioc^ 

jT m mmmio itt iHiMiiMiiMi 
« « ^ • 

18. 18» Bjrdxoifoa and ov^eni Jlwlr otattaiwlal ppapara* 

tlco. ([rXidatioa * BadnsUiA nvaotlona (Qbaptar 
12 In toko, fixt 30k^ Qb«u F<»47 Forltx) 

^aoM and Bpdros's p«r«xl&», 

17 * jTltroaani Fltrle WW * it* prapartklaaSi »»«*• 
faatwa and pvopartlaai wiwala ■* Ika WMlftffltttr** 
Ifikrogaa a/ola* Jixaklo# of atkaojjan. swtlltwpo* 
la* mim^i OWwla*, B»«iteo* I<»81a* *k**» 

jaratloa, pxoporttw and «»•« •*«» ®f 
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PlourlM* aoidci 

HjrdvotnroatlQ Bold and Hydyo-ludltt aoia- Blanehlng 
ItaoOiU 

iv* fly^rogen BBJlpht'^a and <?»lph«r 'Mwisf 

pr«{tanH<A( projaytiisw and usan* soiptowi® 

Boida inn awaataiitJUFa %jr i.rpi»«Bap* 

Xt^ o1i«aloel v6a0tLaafi;» 

20* "’'hsjephsitons'j Itc cxlflaa and oMoifidaeii '<*ho®pVuirla 

aaiA« 

21 . ElliOB* bUoIo aeW, roiim f illoata. QJaee* 
lorax wad Swifie aotd* 



22(a) SudlWB* 1^® eatraoWoB OaBthw^o reooaaa 
and Ite propwUan vA 

rodlHiB ByS»o*tB« and '^edi.wa «aif>ioianta* 



£3. 


24 . 


OpPirtW and Sllywi thalir wtaUwgieBt pro* 
pwtLae and ww* Q^sm »Uv«f 

tthlorWc, trUviX t^tiatograptey* 

ZiM and »*“- 

IrUBB •«« aB*«w«“» nUoirlte, nw- 

curU ohlwtda* 0w»eain» 

Qtt|bl&Baia}» 

iXxaiBiwM Ifc® «*•" *“* a**^*®*^"^ 

lML«xl«» o»a*» 

AlaalBinn 




X88 


£S* » ike grot «ii4 Its neitallurgir ^ aLv 

rc^dwtloa prootaa niiS Oneben. raAna^l^ pvoeeBa» 
lt« prgpwtlae and i»«» 

’'hit* iMd* 

lift* itcoi Ita oaotvaiioec lie nstallargjr ueliB 

riei^i Ita MAotaoliare f«u* <i««i iron* 
tvMtaeat «f rteel Iran aa^hAt** ^ttrlo «!«*• 
(jovrQBlun o| Iren* 


IV - y.aMTll(l MZ'm (TBl«wi»»y) 

27 . BlBWttOtlott ivbieBB ojfgan 4 o anfl li«wsaal<* 

pOM&Aftft 

28. BlMiiatotj »naljr»l8 ot ergania 

^tloa ol ««l,l«ai -c^levulBr *B««aa. from 

Kiv«n pwaantBBB ocBBoeltioa* 

latbvw BBi Bthw«t BoaoJfflgoue bwIbb, 

*>ftTOllQiU 

' ,tnl itantal. 

1 -Ti 
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eih««lt'tey ns ao cQl,«]aM sniS fenviag tnocurporatafi 

thlf ateiintlftl ^iiudpla In the fom of Obnptev 1 S'fll” 

nbiia - ChanlRlarjr thaoty )> «« nji ptaoaefl to BUggnst tha mefiol 
Ffllnlin^ £ -r Chaniatry ?r«Qliioa}.8» 


r®t 1 - 7olaneterl« Tltenttaei 16 sri^liwata* 

1, ' liter Eltrata TltrntionBj S exarolBoB 

2, Aolfllaatary « AltellnefcBryt idvanoed lltentloae 
Insladlne DouJila tltratl^M aa® awilyBlo <i£ 
alxtoros &£ oartooata t Blaarbonat®* rodlw 
hydroxU* Mfl ?otaoBl» hyarwclde •to. ato. 

(7 axaerolGaa)* 

3, A qmWUtlva tawctlaatloa o£ the neahtAo® 
o| Zloo etth attlphwlo toW »&»M mth 
bydrjohlorto told EJWwetoeB) tsweriflwftt»» 

inh, VBwla Ohen. rtody fcwl««*) 

4, , Mottoft Voli«B« a wo BotoUoR - 1 
U-x»«l»at W| tott BiBMl* 0h«* rtudy iniw) 


6. 

**t U * 
1) 

il) 


Ui) 


onteMterU i5efcl«»tton«n?wwlw«tf 
IM«,mlmtica SotohiUtlea $M aator «f 
Illation (one exoetolBe) 

-c-iO® •**”•** 

“* ■^,!!!! 7«. iHi.1 a** >»“*• 

(S ««»»“•)• 




’>«laUua b8Vi«c& H&les uf exid 

tluBB «f Elwtf -jttc awing Kleetrolysia (!!!*« 
pwlMnt g6| mb* awaiwil, oh^ rioMy r(MlflB) 
(1 l^rQi»)t 


QMlli&Uvtt imlfsUi Ifi Sxjpwlaenltv « i aini^ 
I'dlt .«olitbl« tithw ia water or bsrarot^orle 
aeid bdA oae radieal «aeh ism\ 




lieeMlaneottB ixpriaeiitef 
1* m% ot !t«eetlo» (Bxpt 13« 

2 , ^eti^^^TjeaotleaBBt* (PJ^eriaaiit 14* 

S. Befit of Mld-Bee« naaetloAE (] 3 xpartawii).t 17 , 
mW !luu«l]« 

4 * (SXferiaettt % mb* Bmom X) 

®* ^^SJ 5 *»n!aJ)S^“*^** tsegwinai* 

7» “elj&i o£ ebiMiX volnse eC gaeee (DeierlaAnt ft 


sar 


tia« ot Sf&rMblbrifl mM aiA eiaBhwi 


t 
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> A rt .X, 

la thi foMgolng «]ii. e«oif| bait brnm to 

e<3«p«r« ft&A ocAtmat iha aoBtaat of acuyaee of atodtos la Qba- 
aietrr as atnrlsagad botli la tba of Oaatval Boatd of 
.'••oadarjr Fdaoaitoa, Raa DaM and tha Cbadeal sduoatina 
■aiwrlal rtad/ 'Yograaaai n»!,A. fba otnfariaoa aad eoBi* 
tra'-t bar beta dlaoaaead ia tarse of tha aoataat aottfsaf? Iiothi 
la Obaalnta/ tbaiir/ and ivaotloals la both tha fte 

thin pwpDBai tha oatUaa of oyllahtte and c«a ataadard hoOk 
aaoh on tbaory and pnatioale an {raearllwid hr tin nudi 
thoa Taxi Book and tha lahoratjxy Hsonal» of ohaolctryt an 
oxparlnantal salanea •• Ohaa« ''tady Pvag^aoM haya haan naad 
an rafaratuM hooks - tha lattav eat of hooka l.a» eh«n* etady 
rarler I n a lk d l ag tha Taaahtr's Qaida hava haaa latanaiaaly 
g na tbroaid^ uler tha dkldanoa of mfldlaqnaBlao with Dr* IE<0* 
Iktbttr and or* c» T^adhatartabaan, Baadare, BapattaNut of salama 
Fdaeatiun and an regirde tha ivaatlaale fron tha lah*^ MMMal 
tha nMW !»• haw daw la tha lahoratory acndlttoaa ondw thai 
aoparTlalsn of ^hrl JC.r« Bhaadwl» laot»rar» Bapartmnt of 
^olanea rdawtlom Hr* ibOt Bwd of the WfWtnaBt^ 
Dapartwat of salaaaa ^awtloB has aU alootf haw awotgraglaft 
na to work hard w tb prejaat* 

<llia Mia slot of tha mloas dduvtare iaasrpavatad 
have la ihlit Blaiaatatiea avof 

(1)« Qhapttr li Ohwlaltyi da abatlva s«i«0f vafftHo otmhalr j 
da eapariawtal ralenw io iateodwtory wd ha»a tha t»o |rw 
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L>f tha tuple r vhleh ate ejMoa lo 'both the OBSH '^ohene 
and the ctaent ^tody «i! 09 camMi| tint tf toplea exoluelve^ky 
dirtHtreea la the QB''B Qhei&letvy (a& Clmlly the topioa 
«hlch. i» exolatslvs Boaopoly of th» Oban* rtudy $ 

thcii oatXln* ^ broad dlvLelon d e*pe»i»at« lato vasfioiw 
^i^opa ato* - all theea outliaeR have been given* 


It taao beaa alearly brought otkt that Wwi 
1dm cl ifai Teaehar'e Guide la nee la the edtteetloiiBl eo»M 
and the Teaehar’a aalde being part of tie Ohea* rtady t.'ro* 
graMa of teaahlng-leamlag proeeaB - tbae te fowfl t® 
jjadagagiealJy eoandi 


(2). fShapter 2 daplote the t«hUoephy aafl ibaaoUveer o« 
the teo srojaete* Hara it 1 »p been atateft that Ohea. Study 
rograMi anvleegee cbaaietry up an eaperineatBl relenoe 
busad apott aaperU^utetioa « the Unas of ewnalry and 
invcrtleati^ita a tha ofeer hand* Ohemtotry ae an alaetlva 
rolenoa and apelt out obliotlvao of tha OBES fotew have 

hma dlaouBPed aloagetth* 

fS). OtapUr a» ♦oeoesral ohraotarlstl# yeatwrao* In ahleh 

..»«.». .ia*» »• 

t *nd *faa-t«*a - all tbaee faete have baough* 
other projaol and vfca-tw» * . 

* u-*- f« v>mU both the * **" . 


here* 




193 


4 . ’'FTTOAt, Qummm* ie Obastes 4 nhere & fletelUfl 
featiure of tb tupjjuiej wdia anji ebepfejiTB, vshiab (uf® «o»- 
Bon to 1)0111 tba dirp *»€ tbs ohcn* rta^ 
h»t« boon r«vl««io4 at l«n$tb« <ri» i3adl,vidivi3i Qrlttol,em 
at mob point bag al^ boon eliroa. aloneBith* 

S* Th® naxt ohaptov 6 dasic vlth tQritiaal ‘arveur of 
TopUr axolaelvelr dleottapaa ia the mt ehemt vm pAM 
and not inoladed in the Qhea* rtttdy 'r'Ji‘o^aae» and as 
It given dlntinetiv® featwea of Okmietry ai&- it ie being 
tan^t in India* 

6* Orltleal rumre; of is^ptoe exolaeiv®}^ dieoiiussed ink. 
tha Obsou tuiff "'rogpaana bat not ineinSed In th» QPfS 
'ohene f<urma Ofaaptar 4 and as no^ tha diotinatlva featarae 
of ai to abat Obeoietvjr le axoXaalvoljr baint taaght in 
ba£ been bsToagM uttt heva in tbin ohapter* 

7* Having dlcaoeead and bao«t(^t oat above fbate rt^pirdlng 
Text Books eto* and tk-^r aontant In the two ?iro|aetB| wo 
take op a einilav dieeueeien of tba aontast and praotioa® 
eta* foiloaad la ’’raatlml aatk in tha t«o pro|eate» ab 
snob Chapter 7 give® tb» broad Imtarae of the praotlaal 
aork in both tha efsteRSfe 

8t Tba iaet obepter la on vconoiaelonBi, mggestioas aid 
^aoMmaadatlonei regirdiig Iba iMpianentatlon of the dteni) 

''t)i4f TTOgranna Ssif Higher ’'eooidarf (final} oJaea In Blgbar 
solidary ^ahoals la DaikU The nodal igrilabafl both In 
Oheniatrf tbeoif aid praotliale hava been aaggaatade 

- *-^***»^ - 





:;ti- »mbs o ootriS’S u rjiut)E 5 is 


CiiHlSmY (TinHY & iflROTF.SU:) 


..msLX 

q!tr.11tSmY r m'ML 
,| r.->'?n.!iiri.Tija.iiffl.iK ::i 

Bper I 


,*>* 


!0O IMtrlUl 


Xn^er 11 


(n) l3cujif(j'>iuo • HiWrtJutolB •♦»•» 36 TOflt# 

(b) rlowntoty urasaio •• •» • 

60 serkiB 


M ■ • • 


♦ »••• 


«• *f 
«««»• 

aOaarltB 

20 imrlto 




(B) Qanawl atiS ^hysio*^ 

\1>) lnoc0Mii® "“ “0^*1® 

o,„4id.t« .la i. Ma..J to Bito ««»“ 

ttot «W toto «» iu«in»to. 

„,,ll th. toplM i*We« “ **■* 

k ttoatolwB tatvmi « «tl«ty o* 

„Utatl»t arf quiatttome 


pVT, i[M.SL 

'!V.?iaSl 


ki 



aiwj 


- :tir:.ti"r:sru 


SI*- 






vu 


mwto, ocE\iJ.jUi*na oul iiifcbojiioaJ. i,ii*liwbti* 

The BtBoejjhert! I The wtuafe asifl notlan wT iciip} sir 

tt lulitiwof the psift It plftya la oUeslool oh»«iseB| ite relation 
to piente end aulmle* 

3» Btcrji herd lud aoft ^aterj iattjr ae a aoivanti 

GoiutiUb •> aatnretcid and eapereatuvnted, aolabllltyi deoantatlottf 
flltrrtic'n, OTaporaticmi dleULlation and aryetallisation* 
Sellqucciijut rffloreeoomie, 

4* Qothoda {ojh the puriflo&tlon of eahatasaea and 

eeperatlun oC nlxiurcie* f^iubllnatlont 

5> DaXtonfe ato ilo theorjr and Iona dS ohaiaigaX eondtlaa* 

tlon •• lar of (1) ocmservnticin of meHf (S) defli^te proper* 
ties, (^) nuiXtlple i/r ^’Pertlunay {4} equivalent proportloMf 
aud (6) enBOdUQ volumnfiir 

6* Atoms, uiolf oulce, ohemiool eyahole, valseadp, and 

foraulae, emplrlcol, aoj.eoialar and oinpk atruoturaX forottlaa* 
g^A« Atomio constitaiioi of natter: isleotrcexio atruoture 
of atom* F^Xeotronlo a noeptlon d vnXenojr* oh«^aX raaotiona 
emplelued on Tileotd^nie atruoture of oompoundet Atonlo 
Mumler, jeutopos, 

V, The obsaloA eqoattoa and Ite sigalfleaMoo# Obo* 

).loftl crleuXatloa# 

0. Three ate tee f aafcten Qaeoa# llqniae and aollda* 

The ycnewl propertt ee fl «5a«e«f et8t««eat and appXl<»ti«» of 


0 




Hoyle a in\j. ohoAle^s an, Delton ’0 ijhh of partiel itroeeajfcs* 

Q&BOuaB difiBooiotion* liquid oeBoa, ffifalaate ipw of GaeeoiMi 
dlifueion. 

9, MoleouliHf waitjht: Definition, njiiillcntioii cf 
^votjidroiB hypothoois in the dotsjfBlnetloa cf aolooulwr nelghte 
of volatile BUOBtenooQ by ylotor r^eyor^a method, 

10, Dofinltlcai aid tie einpj.e acthods for the deteraina** 
tlon uf equivnlonk ad ntomlo neidlhta, 

11, Aoliis, Desea and ssaltsi QqnevBl nethoda fop tbetf 
propatntion, tholf general oharootarletiooi olaeDlfiontloa and 
iioaeunlnturfl, 

lit Helatioa betaern uwlenuiar weight, equivalent nelghb, 
bneiclty nod acidity* Dotecnimtion of equivalent welghta of 
aolde r..jd bnaeo by volnxaatrlo nethodB, 

13* Kleotrolyeis; Feradayfs ijnv and appiioflUan, eB* 
plenatlOQ of tbs terns acids, bases and ealta* 

14. lunlo thi oryi Ita application to tKa aiq^lasatlon tf 

the tenaa adds, bases, Mltaj aefttrallsatlon, praolpitatlcai 
(solubility pvodint)* Bleotrolyals, nydrolysiat 

16. inis atruatire end natoiro (f to flaae* Lsslnoflity 
of the flanes* 

16* Oataljtie agents, their node af behaviour, mratanlam 
and applioatioa* 

Oharaotorlstte8 tf natala and mipnsotals* The ie»i«d- 


17* 




io i3lp:(3sd£iQ<itlo& of eliT'nciilg* 


(^onHoetala) 

10* (<%] Ni>i3i>^loA Bad iiheir Inj^ortBQt ooKiJouiidB (iaii3Xud<» 

1d(,; influetriel i>i;opa)?Oiti.Qu of given In itBUoa)* 

Tirdr(n;ea| , c;xyi.^Jit tskti (Mdee and hydronldee, 
CjXiiintli>n, tteduo tlunj u;'.ene, h;^vo{fen peroxide*. 

SO* HltrciKflp, ,* Oacldes, eiaaionlni tltrlo jkold end 

iiltrntosi nltrugon eyole in mtore* Fixation cf atnoepberie 

IlitroGou fltid Fcrtiilfiore* 

lilt Carbon » oarbon dioxide aid oarbonatee* Qerbon 
ni;noxide« !lbe oorbon oysle in onture* 

s^i ^hl,oria«, iiydroobltiriQ aaid and ohlorldoB* Blexob* 
ii]g puednt* ^'iOdluta hypoohloritei Droatliie ad iodine (eo ftu* 
as is roQiUred to dia tblir roietionebiF to obXorlne)* 

soiwhor* alUropy* bjrdrogoa euiphide* eolpto 
dioxide* aulpbwoBB aold ead enlphltea* S ulphorlO aold and 
sttlpheteB* 

S4* pboephisei pboepbom pBiitoxldfl|i phoe* 

phorio aalflB vd their oodiwa saltb# fbe obiwidee cf phae^ 
phorits* 

silioa* aottn of elUoa apon base«| sediw Bllleate^ 
glaen* borax* and borio aeld* 




3* (j^taia) 

Eleaflutarj kaonleflKfl of exferaotlua an^ ypopertieB of 
the foiloBiig wtnle (MBtailweicftl fleteils aifo not oxifsotefti - 

26 . (i) Soaiwa. C .pp 6 »» Elivojr, Korowy, ftloaWtwt 

Ij6bcI rad ItDXW 


37, (li) jiUoye ana their ii^octanae, qoaUtatlvo oo»* 
pool lion anfl n«>o of the followingt- 

Btonaei Bw* » Oarman Slirori BeUnaotal, lypo* 

ncitBl, BwtiL umin anfl BagnaUuw* 


30, (III) Study »£ the loilo«l»g ooppouadai- 

f'uaiujtt hyaruxlde, perooldoi bloarboaatei ohlorMe* 
8ulphBte» fclottflulphate* nltroto# nltrit* «»* phooplate# 
"otaaelua cfalorlB c, chlorate, l-roaHe, loaidne, oar* 

\,cawle, nitrite, 

surer nltrnle, chloride, (photography)» 

oioto Q.rt««to, («ia« ■»! tyto-rta*. rf 

,„u. •»'>!««. “* 

Zlno oxlflo, oariJOB te aid auiphlde* 
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